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PREFACE  TO  THE  THIRD  EDITION. 


The  present  edition,  which  appears  on  the  same  general  plan  as 
before,  will  yet  be  found  to  have  been  in  great  part  re-written, 
enlarged,  and  corrected. 

Analytical  methods  which  experience  has  shown  to  be  faulty 
have  been  omitted,  and  replaced  by  newer  and  more  accurate 
processes. 

The  intimate  connection  which  recent  research  has  shown  to 
exist  between  the  arrangement  of  the  constituent  parte  of  an 
organic  molecule  and  physiological  action,  has  been  considered  at 
some  length  in  a  separate  chapter. 

The  cadaveric  alkaloids  or  ptomaines,  bodies  playing  so  great  a 
part  in  food-poisoning  and  in  the  manifestations  of  disease,  are  in 
this  edition  treated  of  as  fully  as  the  limits  of  the  book  will 
allow. 

The  author,  therefore,  trusts  that  these  various  improvements, 
modifications,  and  corrections  will  enable  "  Poisons  "  to  maintain 
the  position  which  it  has  for  so  many  years  held  in  the  esteem  of 
toxicologists  and  of  the  medical  profession  generally. 
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POISONS: 
THEIR  EFFECTS  AND  DETECTION. 


PART  L— INTRODUCTORY. 
I.— The  Old  Poison-Lore. 

§  1.  It  ia  significant  that  the  root "  toz  "  of  the  modern  word  toxicology  can 
be  traced  back  to  a  very  ancient  word  meaning  "  bow  "  or  "  arrow,"  or,  in 
its  broadest  sense,  some  "tool"  used  for  slaying:  hence  it  is  no  far- 
fetched supposition  that  the  first  poison-knowledge  was  that  of  the  septic 
poisons.  Perchance  the  savage  found  that  weapons  soiled  with  the  blood 
of  former  victims  made  wounds  fatal ;  from  this  observation  the  next 
step  naturally  would  be  that  of  experiment — the  arrow  or  spear  would 
be  steeped  in  all  manner  of  offensive  pastes,  and  smeared  with  the  vege- 
table juices  of  those  plants  which  were  deemed  noxious ;  and  as  the 
effects  were  mysterious,  they  would  be  ascribed  to  the  supernatural 
powers,  and  covered  with  a  veil  of  superstition. 

The  history  of  the  poisofrlehre,  like  all  history,  begins  in  the  region 
of  the  myths  :  there  was  a  dark  saga  prevailing  in  Greece,  that  in  the  far 
north  existed  a  land  ruled  by  sorcerers — all  children  of  the  sun — and 
named  Aeetes,  Purees,  Hecate,  Medea,  and  Circe.  Later  on,  the  enchanted 
land  was  localised  at  Colchis,  and  Aeetes  and  Perecs  were  said  to  be 
brothers.  Hecate  was  the  daughter  of  Perses ;  she  was  married  to 
Aeetes,  and  their  daughters  were  Medea  and  Circe.  Hecate  was  the 
discoverer  of  poisonous  herbs,  and  learned  in  remedies  both  evil  and  good. 
Her  knowledge  passed  to  Medea,  who  narcotised  the  dragon,  the  guardian 
of  the  golden  fleece,  and  incited  Jason  to  great  undertakings. 

In  the  expedition  of  the  Argonauts,  the  poets  loved  to  describe  Hecate's 
garden,  with  its  lofty  walla  Thrice-folding  doors  of  ebony  barred  the 
entrance,  which  was  guarded  by  terrible  forma :  only  the  initiated  few, 
only  they  who  bore  the  leavened  rod  of  expiation,  and  the  concealed  con- 
ciliatory offering  of  the  Medea,  could  enter  into  the  sanctuary.  Towering 
above  all  was  the  temple  of  the  dread  Hecate,  whose  priestesses  offered 
to  the  gods  ghastly  sacrifices. 

A 
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§  2.  The  oldest  Egyptian  king,  Menos,  and  Attalus  Phylometer,  the 
last  king  of  Pergamus,  were  both  famous  for  their  knowledge  of  plants. 
Attalus  Phylometer  was  acquainted  with  hyoscyamus,  aconite,  conium, 
Yeratrum,  and  others ;  he  experimented  on  the  preparation  of  poisons, 
and  occupied  himself  in  compounding  medicines.  Mithradetes  Eupator 
stood  yet  higher :  the  receipt  for  the  famous  theriaca,  prepared  in  later 
years  at  an  enormous  price,  and  composed  of  fifty-four  different  ingredients, 
is  ascribed  to  him.  The  wonderful  skill  shown  by  the  Egyptians  iu 
embalming  and  technical  works  is  sufficient  to  render  it  fairly  certain 
that  their  chemical  knowledge  was  considerable  ;  and  the  frequent  opera- 
tions of  one  caste  upon  the  dead  must  have  laid  the  foundations  of  a 
pathological  and  anatomical  culture,  of  which  only  traces  remain. 

The  Egyptians  knew  prussic  acid  as  extracted  in  a  dilute  state  from 
certain  plants,  among  the  chief  of  which  was  certainly  the  peach ;  on  a 
papyrus  preserved  at  the  Louvre,  M.  Duteil  read,  "  Pronounce  not  the 
name  of  I.  A.  O.  under  the  penalty  of  the  peach  !  "  in  which  dork  threat, 
without  doubt,  lurks  the  meaning  that  those  who  revealed  the  religious 
mysteries  of  the  priest*  were  put  to  death  by  waters  distilled  from  the 
peach.  That  the  priests  actually  distilled  the  peach-leaves  has  been 
doubted  by  those  who  consider  the  art  of  distillation  a  modern  invention ; 
but  this  process  was  well  known  to  adepts  of  the  third  and  fourth  cen- 
turies, and  there  is  no  inherent  improbability  in  the  supposition  that  the 
Egyptians  practised  it. 

§  3.  From  the  Egyptians  the  knowledge  of  the  deadly  drink  appears  to 
have  passed  to  the  Romans.  At  the  trial  of  Antipater,*  Verus  brought 
a  potion  derived  from  Egypt,  which  had  been  intended  to  destroy  Herod ; 
this  was  essayed  on  a  criminal,  he  died  at  once.  In  the  reign  of  Tiberius, 
a  Roman  knight,  accused  of  high  treason,  swallowed  a  poison,  and  fell 
dead  at  the  feet  of  the  senators  :  in  both  cases  the  rapidity  of  action 
appears  to  point  to  prussic  acid. 

The  use  of  poison  by  the  Greeks,  as  a  means  of  capital  punishment, 
without  doubt  favoured  suicide  by  the  same  means ;  the  easy,  painless 
death  of  the  state  prisoner  would  be  often  preferred  to  the  sword  by  one 
tired  of  life.  The  ancients  looked  indeed  upon  suicide,  in  certain  instances, 
as  something  noble,  and  it  was  occasionally  formally  sanctioned.  Thus, 
Valerius  Maximus  tells  us  that  he  saw  a  woman  of  quality,  in  the  island 
of  Ceos,  who,  having  lived  happily  for  ninety  years,  obtained  leave  to  take 
a  poisonous  draught,  lest,  by  living  longer,  she  should  happen  to  have  a 
change  in  her  good  fortune ;  and,  curiously  enough,  this  sanctioning  of 
self-destruction  seems  to  have  been  copied  in  Europe.  Mead  relates  that 
the  people  of  Marseilles  of  old  had  a  poison,  kept  by  the  public  authori- 
ties, in  which  cicuta  was  an  ingredient :  a  dose  was  allowed  to  any  one 
•  Jos.  Ant.,  B.  xvii.  c.  5. 
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who  could  show  why  ho  should  desire  death.  Whatever  use  or  »bue» 
mi-lit  bu  made  of  a  fuw  fioltut  jkiisoiis,  Gntuk  nnd  Koman  knowledge 
of  poieon-  ■  :t«  and  methods  of  detection,  m  stationary,  primi- 

tive, uid  incomplete. 

AVnwiVr  ^/  Cbfaptai  (S04-138  ml)  mote  two  trntfoM,  the  nasi 
ancient  works  on  thissubji   i  •stant^  the  oncdascribin  ■  ll  ■  affects  of  nuke 

ii  ;   the   other,   the   properties   of   opium,   henbane,  certain    f| 
colcliieum,  moo  oontam      U"  divided  poison*  mio  the-*-  wiiu-h 

kill i.  id  those  which  tel  Kinvrly.    At ft&Udote*-  than  madlofatea 

are  rvcou. i  b  waffl  "il,  warm  water, 

mallow,  linseed  tea,  &c 

Rtnu  lived  wt  the  acanmWIOimtal  of  the  third  century  n.0.  ■ 
hi  irrotB  i  work  on  poisonous  animal*,  nnd  one  on  deleterious  medicines; 
theee  works  of  Apollodorus  were  the  sources  from  which  Pliny,  Hci.ulituf\ 
arid  several  of  the  later  writer.*  dttrifed  most  of  their  knowledge  >f  poisons. 

MnofHtfn  (40  M  I  '•)  wtD  dt-wiM  tin  affacu  ol  ettthtrt 
phaW  i>f  cojijM-f,  NM-niirv,  lc;ni,  .mil  .Li.-i-iiii'.  j  :ie  ho  would  ftp 

sometime*  to  racnn  the  sulphide.'*,  sometimes  the  white  oxide.  Dioscortdf* 
divided  poisons,  according  to  their  origin,  into  three  classes,  vis. : — 

1.   Animal    Poisons.  — I'tider  Tin  I  were  classed    Qantharid-ll  nnd 

■llicd  beetles,  toads,  salamanders,  poisouoits  snakes,  it  particular  vuikiy 

of  honey,  and  the  blood  of  the  ox,  probably  the  IsIUt  in  a  putrid  slate. 

He  also  speaks  of  the  "  Ma-hart."    The  sea-hare  was  considered  by  the 

nous,  end    Dornltlan  U  said  to  have  ninrdpred  Titns 

;U     It  i*  eupjK-Mi'd  U  Xa)  have  been  one:  «»f  tin   gum 

At-fytMj  among  the  gatttrVpod*.     15oth   I'liny  and  I'ioscoridca  depict  the 

animal  as  something  very  formidable  :  it  was  not  to  be  looked  at,  far  less 

it'd.      Tile  aplyti.f  evhnle   n   very   nsuswms  nnd    ftPlid  odoUf   whflD 

ire  approached  ;  the  beet  known  of  tho  specios  resemble*,  when  [a 

a  stale  of  repoeet  a  mae>  ■  m  d  flesh  ;  when  in  motion,  it  i*  like  a 

lour  ifl  reddish-brown  ;  it  has  four  horns  on  its  head  : 

ni  il  the  rvr-s  which  Of*  very  small,  am  situated   beiWaM  the  two  hinder 

■  m ■-.     'I  M-   inljaUi  has  an  ink  reservoir,  like  the  aepio,  ami  ejects  it    in 

t  to  escape  from  its  snemii        M   in : ■  * ! > 1 1     a.   iauci.lv  boMomoJ  the 

md  live*  on  small  end*,  noUtnca,  a  0 

1,   Poisons  from  Plants. — IWcoridc.;!   rnunii-  mil,  Mirk   and 

whit*  hyotcyamue  (e#|»ecislly  recognising  the  activity  of  the  seeds),  man* 

dragon,  which  wu  probably  a  mixture  ef  various  lolanaccre,  comum 

to  BcdsDQ  tin'  condemned  by  the  poOpll  of  AlheriH  and  the  dwellers  of 

;  t  M-issilia),  elntr.-iii,  and  the  juices  of  a  species  of  euphorbia  and 

apocynw.     He   also  makes  o  special  mention  of   aconite,  the  name  of 

i  small  city  in  Her-icloa,     The  Groekfl  wore 
wall  aw.irv  .if  the  dw  IW  nature  of  aconite,  and  jpivn  to  it  a  mythical 
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origin,  from  the  foam  of  the  dog  Cerberus.  Colchicmn  was  also  known 
to  l>ioscoride*  :  iu  first  use  was  ascribed  to  Medea.  Veratrom  album 
and  nigrum  were  famous  medicines  of  the  Romans,  and  a  constituent  of 
their  '•  rat  an*l  mux  povder* ; "  they  were  also  used  as  insecticides. 
According  to  Pliny,  the  Gauls  dipped  their  arrows  in  a  preparation  of 
veratrum,*  Daphne  meaereon,  called  by  the  Romans  also  smilax  and 
taxus,  appears  to  have  been  used  by  Cativolcus,  the  king  of  the  Eburones, 
for  the  purpose  of  suicide,  or  possibly  by  "  taxus  "  the  yew-tree  is  meant  t 

The  poisonous  properties  of  certain  fungi  were  also  known.  Xieander 
calls  the  venomous  mushrooms  the  "  evil  fermentation  of  the  earth,"  and 
prescribes  the  identical  antidotes  which  we  would  perhaps  give  at  the 
present  time — viz.,  vinegar  and  alkaline  carbonates. 

3.  Mineral  Poisons. — Arsenic  haa  been  already  alluded  to.  The 
ancients  used  it  as  a  caustic  and  depilatory.  Copper  was  known  as  sulphate 
and  oxide ;  mercury  only  as  cinnabar :  lead  oxides  were  used,  and  milk 
and  olive-oil  prescribed  as  an  antidote  for  their  poisonous  properties.  The 
poifvn-lehre  for  many  ages  was  considered  as  something  forbidden.  Galen, 
in  his  treatise  "  On  Antidotes,"  remarks  that  the  only  authors  who  dared 
to  treat  of  poisons  were  Orpheus,  Theologus,  Moras,  Mendesius  the 
younger,  Heliodorus  of  Athens,  Aratus,  and  a  few  others ;  but  none  of 
these  treatises  have  come  down  to  us.  From  the  dose  similarity  of  the 
amount  of  information  in  the  treatises  of  Xieander,  Dioscorides,  Pliny, 
Galen,  and  Paulus  JEgineta,  it  is  probable  that  all  were  derived  from  a 
common  source. 

§  4.  If  we  turn  our  attention  to  early  Asiatic  history,  a  very  cursory 
glance  at  the  sacred  writings  of  the  East  will  prove  how  soon  the  art  of 
poisoning,  especially  in  India,  was  used  for  the  purpose  of  suicide,  revenge, 
or  robbery. 

The  ancient  practice  of  the  Hindoo  widow — self-immolation  on  the  burn- 
ing pile  of  her  husband — is  ascribed  to  the  necessity  which  the  Brahmins 
were  under  of  putting  a  stop  to  the  crime  of  domestic  poisoning.  Every 
little  conjugal  quarrel  was  liable  to  be  settled  by  this  form  of  secret 
assassination,  but  such  a  law,  as  might  be  expected,  checked  the  practice. 

Poison  was  not  used  to  remove  human  beings  alone,  for  there  has  been 
from  time  immemorial  in  India  much  cattle-poisoning.  In  the  Institutes 
of  Menu,  it  is  ordained  that  when  cattle  die  the  herdsman  shall  carry  to 
his  master  their  ears,  their  hides,  their  tails,  the  skin  below  their  navels, 
their  tendons,  and  the  liquor  oozing  from  their  foreheads.  Without  doubt 
these  regulations  were  directed  against  cattle-poisoners. 

The  poisons  known  to  the  Asiatics  were  arsenic,  aconite,  opium,  and 
various  solanaceous  plants.  There  has  been  a  myth  floating  through  the 
that  a  poison  exists  which  will  slay  a  long  time  after  its  introduc- 
•  Pliny,  xxv.  5.  f  De  Bella  Oalluo,  vi.  51. 
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AH   morion  Urtboa  tar*  treated  the  matter  n*  an  exoggci 
legend,  but,  for  tuy  own  yatt,  I  aai  no  reason  why  it  should  not,  m  reality, 
I'm  t.      There  H  littlo  doubt  that  the  Asittir  poiaUUflOIWI 
well  ncr|iciini'  I  prfth  ftbfl  inf Mtfotn  qualities  of  certain  fcves and  malig- 
nant disease*.     Now,  those  very  malignan"  «\  ««-r   | ■:«-.    •  ly  !•■ 
1  "Cription  of  a  potROn  vrhn  Ii  I;      no    nimodiat©  effects.      Plant  small- 
pox  in  the  body  of  a  man,  ami  for  a  who!*  fortnight  he  wslkn  about,  u-»-j I 
•till  hearty.     Clotho  a  turaon  with  n  gannont  ufcad   in  Uphus,  and  Ibfl 
tanir  thing  occur* — for  ninny  tiny*  there  will  be  no  sign  of  fit  Jure.     Again. 
iwioa,  sr^nfcing  a  tongue  which  i*  esaentully  ;t  dafasMd  prnMt, 
anil  therefore    hiilum   in   OrigtO,  Vivo  lung  DOMMMd  :•  fctftOWlfl  I1 

rtie*  of  (ho  CUriotC    '  nwaaor  phyf&mycm.*    This  was  considered  an 
alg*  by  Agnron,  hut   !'■■  rl..  1  .->■  :■<■!.  rr- 1  ii   l<>  tho  fungi.     Thogipf.i- 

1  ministered  tho  sporoa  of  thin  fungi  in  warm  wati-r.     In 

rapidly  attach    themselves  to  thn   mucous  meubmM  tA 

'ritual*  all  the  symptoms  of  a  phthisis  follow,  and  death  takes  place 

mtwo  to  thro*  weeks.      Mr  Morkeloy  informed  mo  that  L.   I>..       m 

spacimon*  growing  on  bntii  irhtdi  had  bean  Njjaotad  ban  to  stomach, 

and    that   it  derelopv    in    riinniniitK    i|  ffcl    im- 1    wall* 

impregnated  with  cm.**.    Thfl  filamcute  «r*  Ions,  from  12  to  18  inches, 
and  it  u  capable  of  very  rapi<l  il<-\ ■•■.•ipmont. 

Thsro   is  also  a  modern  poiwm,  wlm-h,  m  MTtatB  doses,  dooina  tho 
onfortonata  Mtvtdaal  lo  a  tftrrihlo  malady,  rinralattng  to  u  considerable 
.  .  ii  atoral  disease, —  lint  i>  phosphorus,     Thia poison  waa,  quwgvqTi 
unknown  until  some  time  in  the  eleventh  century,  when   I  (far, 

Itlir.itly  experimenting  on  the  distillation  of  unm     i  <i     irhon,  obtained 
his  "tmirhiHtfl*"  ttiii   pai»ed  nwny  without  IcnOH  importance  of 

l^KOVOry,  wfefch,  like  so  many  others,  had  to  ha  rediscovered  nt  a 
later 

§5.  Tba  Hebrews  wars  inin:'.i!  with  certain  poisons,  tfa  exact 
nature  of  which  i»  not  ipiile  otsfiT.  The  modi  BflDBBls"  and  "chema* 
stem  to  be  u»ed  occasionally  a*  a  generic  term  for  poison,  and  bout*  (jun- 
to mwn  a  speei6c  thing  ;  "rafflA,"  ©specially,  ifl  used  to  signify  some 
pobofeOU*  parnsitie  plant.     They  know  yellow  anernV  audi  OS  «nf 

i;:t-  ii  ii-  It  the  daidb  of  u  f**r.hkn*m  and  potafbli  "•*""  "  meana 
«rjp»L*  In  the  later  period  of  their  history,  when  th<y  w«p  (£  pcmcl 
Uiron^h  ftdotll  nniioisH,  lLaj  VOUld  DatOBsUj  :ic.|Mirrt  tho  knowledge  of 
thosa  nations,  without  l-wing  t)icir  own. 

9$w  The  part  that  poieon  has  played  in  history  is  considerable. 
pbarmaeAutical  know|.»di,n>  of  th*-  •>■■.  QOrl  graphically  an-I  torrihly 

shown  in  tho  deaths  of  Socmtas,  Domosthone*,  Hannibal,  and  I 
ii  Uio  pngu*  of  the  oldar  writers  on  poisons. 
*  R  J.  Vnodsrlari  B\bltich4aitmidtKte  Aitdldn.     teipriu.  1  WO-flO. 
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In  the  reign  of  Artaxcrxea  II.  (Memnon),  (b.c.  405-359),  Phrysa 
poisoned  the  queen  Statira  by  cutting  food  with  a  knife  poisoned  on  one 
side  only.  Although  this  has  been  treated  as  an  idle  tale,  yet  two 
poisons,  aconite  and  arsenic,  were  at  least  well  known ;  either  of  these 
could  have  been  in  the  way  mentioned  introduced  in  sufficient  quantity 
into  food  to  destroy  life. 

In  the  early  part  of  the  Christian  era  professional  poisoners  arose,  and 
for  a  long  time  exercised  their  trade  with  impunity.  Poisoning  was  so 
much  in  use  as  a  political  engine  that  Agrippina  (a.d.  26)  refused  to  eat 
of  some  apples  offered  to  her  at  table  by  her  father-in-law,  Tiberius. 

It  was  at  this  time  that  the  infamous  Locus ta  flourished.  She  is  said 
to  have  supplied,  with  suitable  directions,  the  poison  by  which  Agrippina 
got  rid  of  Claudius ;  and  the  same  woman  was  the  principal  agent  in  the 
preparation  of  the  poison  that  was  administered  to  Britannicus,  by  order 
of  his  brother  Nero.  The  details  of  this  interesting  case  have  been 
recorded  with  some  minuteness. 

It  was  the  custom  of  the  Romans  to  drink  hot  water,  a  draught 
nauseous  enough  to  us,  but,  from  fashion  or  habit,  considered  by  them  a 
luxury  ;  and,  as  no  two  men's  tastes  an  alike,  great  skill  was  shown  by 
the  slaves  in  bringing  the  water  to  exactly  that  degree  of  heat  which 
their  respective  masters  found  agreeable.* 

The  children  of  the  Imperial  house,  with  others  of  the  great  Roman 
families,  sat  at  the  banquets  at  a  smaller  side  table,  while  their  parents 
reclined  at  the  larger.  A  slave  brings  hot  water  to  Britannicus ;  it  is  too 
hot ;  Britannicus  refuses  it  The  slave  adds  cold  water ;  and  it  is  this 
cold  water  that  is  supposed  to  have  been  poisoned ;  in  any  case, 
Britannicus  had  no  sooner  drunk  of  it  than  he  lost  voice  and  respiration. 
Agrippina,  his  mother,  was  struck  with  terror,  as  well  as  Octavia,  hia 
sister.  Nero,  the  author  of  the  crime,  looks  coldly  on,  saying  that  such 
tits  often  happened  to  him  in  infancy  without  evil  result ;  and  after  a 
few  moments'  silence  the  banquet  goes  on  as  before.  If  this  were  not 
sudden  death  from  heart  or  brain  disease,  the  poison  must  have  been 
either  a  cyanide  or  prussic  acid. 

In  thot>e  times  no  autopsy  was  possible  :  although  the  Alexandrian 
school,  some  300  years  before  Christ,  hsd  dissected  both  the  living  and 
the  dead,  the  work  of  Herophilus  and  Erasistratus  had  not  been  pursued, 
and  the  great  Roman  and  Greek  writers  kuew  only  the  rudiments  of 
human  anatomy,  while,  as  to  pathological  changes  and  their  true  inter- 
pretation, their  knowledge  may  be  said  to  have  been  absolutely  nil.  It 
was  not,  indeed,  until  the  fifteenth  century  that  the  Popes,  silencing 
ancient  scruples,  authorised  dissections ;  and  it  was  not  until  the 
sixteenth  century  that  Vesalius,  the  first  worthy  of  being  considered  a 
*  Tmcitiu,  lib.  xii.,  xiii     Mentioned  also  bv  Juvenal  and  Suetonius. 
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Iii  ilii.it.li.  t>f  pathological  knowUdgOj  tlic 
aucieats  attached  gml  Imj  I  itancc  to  mere  outwurl  maiU.s  and  diecolora- 
tionr.  They  noted  with  ejwcial  attention  ipoU  and  lividitjr,  and  supposed 
that  pnworu  tingled  out  the  heart  for  lomo  quit*  peculiar  action,  all' 

IwUiuce  in  such  a  manner  that  it  rwintwl  the  action  of  Liu-  June ml 
pyre,  and  remained  unconaurned.  It  may,  then,  fairly  be  presumed  that 
loany  people  must  havo  died  from  poiaou  without  «u*pia«  n,  ud  >tnl 
more   from  the   sudden  otfecta  of  laUmt  disease,  |   wrongfully  to 

poison.  For  v  tain  pie,  the  death  of  •Uvxnndcr  was  gi'itcmlly  .it  tli.it  time. 
aeenbed  to  poison  ;  but  Littrv  ha*  fairly  proved  that  the  i?rcat  emperor, 
debilitated  by  his  drinking  habit*,  caught  a  malarious  fowl  in  the 
marOirv  uou&d   Babylon,  ami  dM  aftet  tlnVWI  day-*'  i  lni'  f,  iuldi'.l 

to  audd*ii  death,  the  U«i>.  boa  inj  nana,  intoed  into  npld  pub 

tion,  such  si^ns  wore  considered  by  the  people  absolutely  conclusive  of 

poisoning :    this   belief,   indeed,    prevailed   uj>    to   the    middle   of    the 

seventeenth  Mutiny,  and  tingtn  itll]  imoni  tho  unadaoatol  .it   the 

present  day.     Thus,  when  Uritannicus  died,  on   extraordinary  lividity 

spread  over  the  face  of  the  corpve,  which  they  attempted  to  conceal  by 

painting  the  face.     Whfii  l'npe     lli'SJind'T  VI.  dh'd,  prnhahly  enough 

from   poison,  his  body   (according   1"   QnJocftti  'itful 

spectacle  —  it  vu  hvid,  bloated,  and  daformad  ;  Kb*  goigad  tongad 

ei.tiivly  filled   the    mouth;  from  tho  nosio  flowed  putrid  OU9,  and  the 

i  niu  hnrrihln  in  the  axtmna, 

All  thtnt  affects  of  decompoaition,  we  know,  arc  apt  to  arise  in  coarso, 

obcee  bodies,  and  accompany  J>o*.h  naturtd  and  unnatural  deaths ;  indeed, 

if  m,.  icn.k  strictly  at  tl  |.i.rrin'j  .in  una  ►  >>*•'  the  preservative 

In  metallic  poisons,  It  may  be  laid  down  Uut1  general!)  the 

corpse*  of  those  dyinu  frozn  poison  are  /'-.«  apt  to  dtOOSpOM  [tpHJj  than 

those  dying  fro  1.1  -1:  .>..-«•     tin     for  tho  simple  reason  that  a  majority  of 

««*s  cause  r 1 1 :w » _•  ■  ■  -  En  the  fluid*  nod  tteniea,  which  render  |  utrefactfoa 

changes  more  active,  whd'.\  M  a  ruin,  bhOM  who  tike  pobon  urc  suddenly 

killed,  with  their  lluldfl  nttd  tsWOO*  fairly  Ottl 

I-  of  Burgundy  desired  to  raise  a  report  that  John, 
Ihuzphin  of  Franci*,  wo*  poisoned  (1(^7),  he  described  the  imaginary 
event  .— 

•*  One  evening  our  most  redoubtable  lord  and  nephew  fell  ao  grievously 
-  with,      Hi*  lip*,  tongue,  and  faee  were  swollen; 

hlaayefft  Bturtnt  out  of  Ms  toad.  It  waai  hordUa  sight  to  see — for  ao 
look  people  that  are  poisoned. ' 

rrito  powder  of  the  profewioual  poisoner,  nracme,  waj  known 

to  crowned  heouti  in  the  fourteenth  century  ;  and  tin  na  down 

■  a  curious  docomoi  i  out  I  \  Charta  I*   Uauvaia,  King  of 

rre.     It  it  a  commission  of  murder,  given  to  a  certain  Woudreton, 
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topoiaoo  Charic*  VI  ,  M..-   I  hike  of  Valois,  brother  of  the  kituy,  an t 
uncles,  tlio  Duke*  of  Berry,  Burgundy,  and  Bourbon : — 

"Go  thou  to  I*ari«  ;  thou  canrt  do  great  *■■■  '■  bOV  wilt  |  do  what 

I  tell  UUM  ;  I  will  reward  thee  well.  Thou  ahnlt  do  thus  :  There  w  a 
which  is  called  sublimed  arsenic  ;  if  ft  man  eat  a  bit  tho  size  of  a 
ptftho  will  nover  surrivo.  Thou  wilt  tind  it  in  l'stnpchma,  Bordeaux, 
Bayonn<\  and  in  all  tho.  frnod  towns  thrnngh  which  thou  wilt  puna,  nt 
bBD IpOUtOBTiar  shop*.  Tnku  it  and  juvrdrr  it;  and  when  thou  shall 
be  in  the  house  of  tho  king,  of  tho  Count  de  Vnlois,  his  broth  ■:. 
Dukes  of  Borry,  Burgundy,  and  Bourbon,  draw  near,  and  betake  thyaolf 
to  Hi'-  bJtdhfln,  to  the  larder,  to  the  wll  ir,  <ir  any  otlir-r  plana  when-  thy 
|Kiilit  i'ii;i  Ijo  best  gniliod,  and  put  tin;  pmrdtl  in  the  njtijti",  meats,  or 
H&H  provided  that  thou  canst  do  it  secretly.  Otherwise,  do  it  nou" 
Woudroton  waa  detected,  and  executed  in  131M-.* 

A  ahaptn  mitdil  ht  vrittcn  entitled  "roynl  poisoners."  King  Charles 
IX.  even  tiyurw  aa  an  experimentalist,  f  An  unfortunate  cook  has  stolon 
two  eilwr  spoons,  nnd,  sinco  there  wan  a  question  whether  "Jitzoar"  was 
■m  or  nr.t,  thn  fctog  administers  to  tho  cook  a  lethal  dote  of 
tiiiP»iu  :-..li!i!n:ih-?  .i nl  f<illu«.i  il  up  with  Him  antidote  1ml  th«  man 
die*  in  seven  hours,  although  Fori  also  gives  him  oil.  Truly  a  Rrim 
bniinfl 

Tho  subtle  method  of  removing  troublesome  subject*  has  been  more 
often  practised  DO  Ihfl  Coilti&ftXLt  limn  h  England,  yet  the  Knjdi.-di  throne 
in  old  'to  free  from  this  *t«in.i     Tho  use  of  poison  is 

•  ft**  A  GftorM     Chattel  to  Navarre.    P.  Mortonval,  vol.  u.  p.  38*. 

t  tfXurv#x  -'<*  ''"'',  2nd  SO,,  Iiv.  xx.     Xtoi  Trim**,  chap.  xliv,  p.  607. 
%  Vox  example.  King  Joliu  is  believed  to  hare  poisoned  Maud  HnrvaUsT  by  "a 
poisoned  egg." 

•*In  ilif  tAyn  al  King  John,  tho  Wliitu  TOWST  iwcirail  on*  of  tlm  flrV.  n4 
fslteat  of  a  long  line  of  female  viotlma  In  that  Maud  Kluwalt»*r  who  wu  known  to 
inpora  nf  her  tutu*  nx  Maud  ll  ■  I'.nr.  Tlu«  father  of  this  beautiful  girl  we* 
Robot  t,  La  1  Kitxwslter,  of  CutU  UayuarJ,  on  tho  Tsanioa,  ouo  of  Join's  |tr»tcAt 
Vet  "lie  king,  during  a  fit  of  violence  with  the  queen,  foil  madly  in  love 
n.lli  tbis jrOUng  gbL  Al  nalthsi  i!i  Udj  liuinidf  urn-  hn  :>ii-.vi'i-fiil  pir**  would  listen 
to  his  disgraceful  suit,  tha  king  1ft  Mid  to  have  seized  her  hy  foroe  at  Dan  mow,  and 
;ht  h»«r  to  the  Tnwiir.  Fitnviiltsr  Itted  »»'  nnd-ry,  pfl  nliirli  tho  kin^(  »Dt 
>I"t  into  Cutlo  liujnor-1  bihI  hH  othar  ttousoi  :  oml  whvn  tho  baron  prutMtt«d 
agoiaat  tlteao  «Tonp,  hw  manUr  baolafaed  him  from  tho  realm.  Fiiewalter  fled  to 
Franco  rrith  hi:i  nilV  and  lii»  other  children,  leaving  hit  daughter  Mnvd  in  ths 
T ..  EV    when  dn  *■  dbnd  a  daily  Inmlt  lu  the  king's  unlawful  sulL     Uu  bsi  |nu»d 

and  aoerafb]  anvwat  i"  bb  afjstos  bafag  asaidi  Jobs  oarristj  bar  nv  Ut  tbt  (Oof(  and 

i  her  In  tho  round  turmt,  ntsrnhng  on  tho  north-eant  Angle  of  the  k> <-p. 
Msud'a  engs  *«  tl»»  highasl,  ohillimt  4fB  Kfl  tti  IWST|  but  neither  cold,  UOI' 
Kphtiid*-,  BSt  hunger  could  break  her  attungth.  In  the  ngo  of  his  dUa|»pointed 
love,  the  king  sent  one  of  hi*  minions  to  her  room  with  s  polaouoi  egg,  of  which  the 
bravo  glials  suddird.  "-//n-  Afajejiy't  Tqift,  by  Hi  ]»v»rth  Dixou.  Loud.,  1S0»  ; 
I,  p.  16, 
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wholly  opposed  to  the  Anglo-Saxon  method  of  thought.    To  what  11 
the  pooplo  were  wrought  on  detecting  poisoners,  is  sssn  in  the  fact  that, 
in   1542,  ■  young  woman  wa*  boiled  j,livo  in   Smftfeftaid  fnr  poton 
three  household*.* 

§  7.  Tiro   groat   criminal   oaiioob   nroeo  from    tho    fifteenth    to    tho 
aeranwentli  MBttUfM   in  Vonice  anil  Italy.     The  Venetian  poisoner*  are 
date  than   die   Italian,  mul   UntiriKhwl  rhiHIy  in  the   fifteenth 
century.     Here  wo  have  the  strange  spectacle,  not  -■:   tin-  <h:pMvit.v  of 
individual*,  but   Ql    tii-  xtv..    fORDtOy  taeoglttaing 

secret  aaausination  by  poiaon,  and  proposal*  to  rornnvo  this  or  that 
prince,  duke,  or  emperor,  a*  a  nuitiiu*  part  of  ti  •  'rations.      Still 

more  curious  and  unique,  the  dark  communing  of  n  the  coururU  of  f)  N  ' 

recorded  La   writing  and  th«<  hhihIkt  of  IbOM   who  voted  ior  ud 
1  agnlnftt  1 1  *  -  -  proposed    crlnif,  the   iowuii   for   [in  il  inn 

and  I  i  to  b«  paid,  still  t*.\ist  in  *lmmelc»  black  and  white.     1  ■ 

who  desire  fc>  study  thia  branch  of  secret  history  may  bo  referred  to  a 
small  work  by  Carl  ll.irT,  whieh  gfrefl  n  brief  account  of  what  in  known 
proatedlUi  of  the  council  I  hi.*  ernmple  will  here  suffice.  Oil 
the  15th  of  Deosnbor  1513  a  Fninciacftn  biotluT,  John  of  Bogobo, 
oUerod  a  selection  of  poisons,  ond  declared  himself  r  ■.,.,-■. 

objeetiorable  person  out  of  ths  waj  For  the  first  successful  OflM  I  I 
require  I  a  pension  of  1500  ducats  yearly,  which  was  to  bi 

locution  of  futon  isrfScoii    Tii«  UrolaiidoDnoi 

''.a,  placed  the    matter   beforo  the   "ton"  tin-    *th   of 

Jaaiurv  |  >l  I,  and  <«n  a  division  (10  against  5)  it  w:.  i  ohn  -1  to  accept 
bo  patriotic  an  offer,  anil  to  experiment  first  on  Urn  Kmpaor  Maximilian. 
The  bond  laid  hr-firo  the  "  ten  "  conLiuuri  a  regular  tariff— for  the  great 
Saltan  500  ducata,  for  the  Kin?  of  Spain  150  ducate,  but  the  journey 
and  other  expenses  were  in  each  case  to  he  dtiftwytd  ;  tbfl  i  »uke  of  Milan 
was  rated  at  60.  0m  Uuqiril  c4  Kniitim  .it  rift,  !.hn  T'ni"-  cnu'.d  U  i-cmuwd 
at  100  ducats.     The  curious  offer  tli  [dOB! — "The  farther    the 

i.ejTt  the  more  eminent  tho  man,  the  more  it  U  necessary  to  reward 
tho   toil  sod  hardships   undertaken,  end  the  heavier  EDUSt  be  Hm   [•'>)' 
merit."     The  council  appear  tu  lmve  'juicily  arranged  thus  to  take  ■ 
the  lirw  of  many  public  USD,  bat  '  h  •  >    Sorts  were  only  in  a  fow  CA*o* 
eucceosful.     t\  tliKI  ths    dead  was   done,  it   was  registered   by  a  single 
marginal  note,  "/oflfwra." 
What  drni  Mm  Vomttw  poisoner*  used  is  uncertain.     The  Italians 


•  "  Tl»i»  years,  tli*  17ili  af  March,  was  boy  led  in  SinlufisU  one  Margaret 
a  mav  I  ponyaonwl  a  hoa  ilwsllml  lit    Ons  being  her 

timfrw,  ■  r  ths  same,  ami  on*  ltartnpton  an«i  Id*  wjfn,  wMdi  »1ik  alwi 

life  in  Oilemaa  Street,  »hl  U  dyed  of  the  same,  and  also  ons  Tin!'?*, 
alich  djxd  also  of  Urn  saxae."— WrSoUicrler's  Cnfeafefr,  a.n.  1M2. 
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became  notorious  in  the  sixteenth  and  seventeenth  centuries  for  their 
knowledge  of  poisons,  partly  from  the  deeds  of  Toffana  and  others,  and 
l>artly  from  the  works  of  J.  Baptista  Porta,  who  wrote  a  very  comprehen- 
sive treatise,  under  the  title  of  Natural  Magic,*  and  managed  to  slide 
into  the  text,  in  the  sections  on  cooking  (De  Re  Coquinaria,  lib.  xiv.),  a 
mass  of  knowledge  as  to  the  preparation  of  poisons.  There  are  prescrip- 
tions that  little  accord  with  the  title,  unless  indeed  the  trades  of  cook 
and  poisoner  were  the  same.  He  gives  a  method  of  drugging  wine  with 
belladonna  root,  for  the  purpose  of  making  the  loaded  guest  loathe  drink ; 
he  also  gives  a  list  of  solanaceous  plants,  and  makes  special  mention  of 
mux  vomica,  aconite,  veratrum,  aud  mezereon.  Again,  in  the  section  (De 
Ancupio,  lib.  xv.)  he  gives  a  recipe  for  a  very  strong  poison  which  he  calls 

11  venerium  lupinum  ;  "  it  is  to  be  made  of  the  powdered  leaves  of  Aeon- 
Hum  lyroctonum,  Toxuk  baccaia,  powdered  glass,  caustic  lime,  sulphide 
of  arsenic,  and  bitter  almonds,  the  whole  to  be  mixed  with  honey,  and 
made  into  pills  the  size  of  a  hazel-nut. 

In  the  section  De  Medici*  Erperimentut  he  gives  a  process  to  poison 
a  sleeping  person :  the  reci[>e  is  curious,  and  would  certainly  not  have 
the  intended  effect.  A  mixture  of  hemlock  juice,  bruised  datura, 
stramonium,  belladonna,  and  opium  is  placed  in  a  leaden  box  with  a 
perfectly  fitting  cover,  and  fermented  for  several  days  ;  it  is  then  opened 
under  the  nose  of  the  sleeper.  Possibly  Porta  had  experimented  on 
small  animals,  and  had  found  that  such  matters,  when  fermented,  exhaled 
enough  carbonic  acid  gas  to  kill  them,  and  imagined,  therefore,  that  the 
same  thing  would  happen  if  applied  to  the  human  subject  However 
this  may  bo,  the  account  which  Porta  gives  of  the  effects  of  the  solan- 
aceous plants,  and  the  general  tone  of  the  work,  amply  prove  that  he 
was  no  theorist,  but  had  studied  practically  the  actions  of  poisons. 

The  iniquitous  Toffana  (or  Tophana)  made  solutions  of  arsenious  acid 
of  varying  strength,  and  sold  these  solutions  in  phials  under  the  name  of 
11  Aequetta  di  Napoli "  for  many  years.  She  is  supposed  to  have  poisoned 
more  than  600  persons,  among  whom  were  two  Popes — viz.,  Pius  III. 
aud  Clement  XIV.  The  composition  of  the  Naples  water  was  long  a 
profound  secret,  but  is  said  to  have  been  known  by  the  reigning  Pope 
aud  by  the  Emperor  Charles  VI.  The  latter  told  the  secret  to  Dr 
Garelli,  his  physician,  who,  again,  imparted  the  knowledge  to  the  famous 
Friedrich  Hoffman  in  a  letter  still  extant.  Toffana  was  brought  to  justice 
in  1709,  but,  availing  herself  of  the  immunity  afforded  by  convents, 
escaped  punishment,  and  continued  to  sell  her  wares  for  twenty  years 
afterwards.     When  Kepfer  t  was  in  Italy  he  found  her  in  a  prison  at 

•  J.  Bapt  Porta,  born  1537,  died  1615.  Kcajnlitani  Magia  Natural*.  Neapoli, 
1589. 

+  Kepfer's  Travels.     Loud.,  1758. 
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Naples,  and  many  people  visited  her,  aa  a  sort  of  liou  (1730).  With  the 
Aequa  Toffana,  the  "  Acquetta  di  Perugia  "  played  at  the  same  time  its 
part.  It  is  said  to  have  beeu  prepared  by  killing  a  hog,  disjointing  the 
same,  strewing  the  pieces  with  white  arsenic,  which  was  well  rubbed  in, 
and  then  collecting  the  juice  which  dropped  from  the  meat  j  this  juice 
was  considered  far  more  poisonous  than  an  ordinary  solution  of  arsenic. 
The  researches  of  Selmi  on  compounds  containing  arsenic,  produced  when 
animal  bodies  decompose  in  arsenical  fluids,  lend  reason  and  support  to 
this  view  ;  and  probably  the  juice  would  not  only  be  very  poisonous,  but 
act  in  a  different  manner,  and  exhibit  symptoms  different  from  those  of 
ordinary  arsenical  poisoning.  Toffana  had  disciples  ;  she  taught  the  art 
to  Hieronyma  Spara,  who  formed  an  association  of  young  married  women 
during  the  popedom  of  Alexander  VII. ;  these  were  detected  on  their 
own  confession.* 

Contemporaneously  with  Toffana,  another  Italian,  Keli,  devoted  him- 
self to  similar  crimes.  This  man  had  expended  much  as  an  adept 
searching  for  the  philosopher's  stone,  and  sought  to  indemnify  himself 
by  entering  upon  what  must  have  been  a  profitable  business.  He  it  was 
who  instructed  M.  de  St.  Croix  in  the  properties  of  arsenic;  and  St. 
Croix,  in  his  turn,  imparted  the  secret  to  his  paramour,  Madame  de 
Brinvilliers.  This  woman  appears  to  have  been  as  cold-blooded  as 
Toffana ;  she  is  said  to  have  experimented  on  the  patients  at  the  H6tel 
Dieu,  in  order  to  ascertain  the  strength  of  her  powders,  and  to  have 
invented  "les  poudres  de  succession.''  She  poisoned  her  father, 
brothers,  sister,  and  others  of  her  family  ;  but  a  terrible  fate  overtook 
both  her  and  St  Croix.  The  latter  was  suffocated  by  some  poisonous 
matters  he  was  preparing,  and  Madame  de  Brinvilliers'  practices 
having  become  known,  she  was  obliged  to  take  refuge  in  a  convent. 
Here  she  was  courted  by  a  police  officer  disguised  as  an  abbe,  lured 
out  of  the  convent,  and,  in  this  way  brought  to  justice,  was  beheaded  t 

*  Le  Bret's  Magaxin  tu  Ckbrauche  der  Stoat  u.  Kirchc*~QuckiehUt  Theil  4. 
Frankfort  and  Leipzig,  1774. 

t  The  Marchioness  wu  imprisoned  in  the  Conciergerie  and  tortured.  Victor 
Hugo,  describing  the  rack  in  that  prison,  says,  "  The  Marchioness  de  Brinvilliers 
was  stretched  upon  it  stark  naked,  fastened  down,  so  to  spoak,  quartered  by  four 
chains  attached  to  the  four  limbs,  and  there  suffered  the  frightful  extraordinary 
torture  by  water,"  which  caused  her  to  ask  "  How  are  you  going  to  contrive  to  put 
that  great  barrel  of  water  in  this  little  body  f  *' —  Things  see*  by  Victor  Uugo, 
toI.  i. 

The  water  torture  was  this  :— a  hnge  funnel-like  vessel  was  fitted  on  to  the  neck, 
the  edge  of  the  funnel  coming  up  to  the  eyes  ;  on  now  ponriug  water  into  the 
funnel  so  that  the  fluid  rises  above  the  noae  and  mouth,  the  poor  wretch  is  Iwund  to 
swallow  the  fluid  or  die  of  suffocation  ;  if  indeed  the  sufferer  resolve  to  be  choked, 
in  the  first  few  moments  of  uu consciousness  the  fluid  is  swallowed  automatically, 
and  air  again  admitted  to  the  lungs  ;  it  is  therefore  obvious  that  in  this  wsy  pro- 
digious quantities  of  fluid  might  be  taken. 
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and   burnt  near   Ndtre  Dame,  in  the   middle  of   the   reign   of   Louis 
XIV.» 

The  numerous  attempts  of  the  Italian  and  Venetian  poisoners  on  the 
lives  of  monarchs  and  eminent  persons  cast  for  a  long  time  a  cloud  over 
regal  domestic  peace.  Bullets  and  daggers  were  not  feared,  but  in  their 
place  the  dish  of  meat,  the  savoury  pasty,  and  the  red  wine  were  re- 
garded as  possible  carriers  of  death.  No  better  example  of  this  dread 
can  be  found  than,  at  so  late  a  period  as  the  reign  of  Henry  VII.,t  the 
extraordinary  precautions  thought  necessary  for  preserving  the  infant 
Prince  of  Wales. 

"  No  person,  of  whatsoever  rank,  except  the  regular  attendants  in  the 
nursery,  should  approach  the  cradle,  except  with  an  order  from  the  king's 
hand.  The  food  supplied  to  the  child  was  to  be  largely  ' assayed*  and 
his  clothes  were  to  be  washed  by  his  own  servants,  and  no  other  hand 
might  touch  them.  The  material  was  to  be  submitted  to  all  tests.  The 
chamberlain  and  vice-chamberlain  must  be  present,  morning  and  evening, 
when  the  prince  was  washed  and  dressed,  and  nothing  of  any  kind 
bought  for  the  use  of  the  nursery  might  be  introduced  until  it  was 
washed  and  perfumed.  No  person,  not  even  the  domestics  of  the  palace, 
might  have  access  to  the  prince's  rooms  except  those  who  were  specially 
appointed  to  them,  nor  might  any  member  of  the  household  approach 
London,  for  fear  of  their  catching  and  conveying  infection."  % 

However  brief  and  imperfect  the  foregoing  historical  sketch  of  the 
part  that  poison  has  played  may  be,  it  is  useful  in  showing  the  absolute 
necessity  of  a  toxicological  science — a  science  embracing  many  branches 
of  knowledge.  If  it  is  impossible  now  for  Toffanas,  Locustas,  and  other 
specimens  of  a  depraved  humanity  to  carry  on  their  crimes  without 
detection ;  if  poison  is  the  very  last  form  of  death  feared  by  eminent 
political  persons ;  it  is  not  so  much  owing  to  a  different  state  of  society, 
as  to  the  more  exact  scientific  knowledge  which  is  applied  during  life  to 
the  discrimination  of  symptoms,  distinguishing  between  those  resulting 
from  disease  and  those,  due  to  injurious  substances,  and  after  death  to  a 
highly  developed  pathology,  which  has  learned,  by  multiplied  observa- 

•  For  the  court  of  jtoisoners  {chambrc  ardente)  and  the  histories  of  St.  Croix,  De 
Brinvillicrs,  the  priest  Le  Sage,  the  women  La  Voisin,  and  La  Vigoureux,  the  reader 
may  bo  referred  to  Voltaire's  Steele  de  Louit  XIV.,  Madame  de  Sevigne's  Zettrts, 
MartinitTo's  Hist,  de  la  JUgne  de  Louis  XIV.,  Strutzel,  De  Venenis,  kc 

t  Henry  VIII.,  at  one  time  of  bis  life,  was  (or  pretended  to  be)  apprehensive  of 
being  poisoned  ;  it  was,  indeed,  a  common  belief  of  his  court  that  Anne  Boleyn 
attempted  to  dose  him.  "  The  king,  in  an  interview  with  young  Prinoe  Henry, 
burst  into  tears,  saying  that  he  and  his  sister  (meaning  the  Princess  Mary)  might 
ih.ink  Got]  for  having  escaped  from  the  hands  of  that  nccursed  and  venomous  harlot, 
who  had  intended  to  poisou  them." — A  Chronicle  of  England  during  the  Seign  of  the 
Tvdors,  by  W.  J.  Hamilton.     Introduction,  p.  xxi. 

t  Froude's  History  of  England,  vol.  iii.  p.  262. 
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,   all  tho  normal  and  abnormal  aigna  in  ti.uncu  ami   QtgUU  ;   ""I, 
■.-,  to  an  over  a-.l vntioin^  chemistry,  which  El  nhlo  in  many  inatanccc 

to  0e[Mni«  and  detect  bfca  hurtful  iad  ooxSoui  thing,  dthnngfa  bid  for 

months  doep  in  the  ground. 


II.— Growth  and  Development  of  the  Modern  Methods  of 
Chemically  Detecting*  Poisons. 

§8.  The  history  of  the  detection  of  poSaosi  baa  goral  thiDQgh  MTOTil 

phases.     Tho  RntphiM  his  alruudy  been   incidentidU   touched  upon — 
i>.,  detection  b  dlftt  ami  Aurr.mii.lin.:  •  '''■  um:  '  """ 

time-*  \t\  atl  on  auimnls.     If  tho  death  wm  <uddon,  if  tho  pout- 

BMrtfl  capaaltion  wow  rapid,  poiwui  wiw  indicated:  BDinatanefl  u 

food  lost  eaten,  or  tho  suspected  thing,  would  be  given 
to  at:  [ad,  -m-h  ;i'-.-trim.ation  of  proof  would 

rendar  tho  matter  beyond    doubt,     The  niodorn  toxlcologbtl  IN 
sccptitiil,  I07  oven  the  Ia»i  mil   of   \Ut>]i  Ktt.ixfartory. 

known  that  meat  may  become  filled  with  bacilli  and  produce,  mpi 
a,  u  rraoh,  bus  boon  added. 
Tn  the  nasi  phaae,  tha  dootou  awi  permitted  to  dissect,  and  to 
fatuiliuriw  tbtunselvei  with  pafhokgEaa]  appearancea.    This  was  a  jjrrnt 
i    ii.    apoplexiee,  baart  diaeaaea,  perforation*  of  the  stomach, 
and  fatal  intorn.il  lumnorrhagea  could  no  longer  be  ascribed  to  poison. 

If  popnlu  ;  tnadn  a  fnlnn  accusation,  than  waa  more  eha  iro   *i1    ■■ 

t  judgrurii:.      It  w«  not  until  tin-  md  of  the  eighteenth   and  the 

bagbaning   of   the    present   century,    however,    that   chemistry  wo*   f»r 

•  ivanced   to  teat  for  tho  more  common  mineral   poisons  ;   the 

mod*™  phaee  was  then  entered  on,  and  toxicology  took  n  dm  departure. 

$9.  From  the  treatise   of   Barthcleiiiv  d'Angfada  *  in  tho   thirteenth 

ccntary  (la  which    he  noticed   the  poiaonoua  properties  of  quirk. ilv.r 

vapour  i,  op  to  tho  end  of   the  fifteenth   century,   thoro   arc   numerous 

rpon  poison,  raaal  of  which  am  mere  learned  compilations,  and 

scarcely  repay  |ienuaJ.     In  the  sixteenth  century,  there  arc  a  few  work?, 

such,  for  example,  a*  K»rU,  whieh  partook  of  tho  general  advancement  of 

-ricnr-    and  I* ft    h-hmd    (hi  stereotyped    doctrlno  nf    the  old   okasinal 

hi  aha  aevenUeii'!-  Um  EL  aourahli  Booerl   Boyle  made  some 

■ 

t  In  Itic  nuUcLth  L-ontuty  it  wai  not  cousldeied  propa  to  write  Bpsa  pubom. 
Jrmino  Ordsn  dw.fcrwl  h  poisoner  wotw  than  »  brigand.  ":itnl  Mini  Is  why  1  bava 
i»fu«-  i  »  tMoh  ot  crpttimaat  «n  lasl  thions,  but  oven  to  know  tlimn." — 

Dt  SuUUUaU.     Bwcl,  1GS8. 
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shrewd  observations,  bearing  on  toxicology,  in  his  work  on  "  The  useful- 
ness of  Natural  Philosophy,"  &c  :  Oxford,  1664.  Nicolas  L'Emcry  also 
wrote  a  Coura  de  Ckimie, — quite  an  epitome  of  the  chemical  science  of 
the  time.* 

In  the  eighteenth  century  still  further  advances  were  made.  Richard 
Mead  published  his  ingenious  Mechanical  Theory  of  Poiton*.  Great 
cheraiste  arose — Stahl,  Marggraf,  Brandt,  Bergmann,  Scheele,  Berthollet, 
Priestley,  and  lastly,  Lavoisier — and  chemistry,  as  a  science,  was  born.  Of 
the  chemists  quoted,  Scheele,  in  relation  to  toxicology,  stands  chief.  It 
was  Scheele  who  discovered  prussic  acid,t  without,  however,  noting  it* 
poisonous  properties  ;  the  same  chemist  separated  oxalic  acid  from  sorrel,}, 
and  made  the  important  discovery  that  arsenic  united  with  hydrogen, 
forming  a  fcetid  gas,  and,  moreover,  that  this  ga3  could  be  decomposed 
by  heat.§  From  this  observation,  a  delicate  test  for  arsenic  was  after- 
wards elaborated,  which  for  the  first  time  rendered  the  most  tasteless 
and  easily  administered  poison  in  the  whole  world  at  once  the  easiest  of 
detection.  The  further  history  of  what  is  now  called  "  Marsh's  Test  " 
is  as  follows  : — 

§  10.  Proust  ||  observed  that  a  very  foetid  hydrogen  gas  was  disengaged 
when  arsenical  tin  was  dissolved  in  hydrochloric  acid,  and  that  arsenic 
was  deposited  from  the  inflamed  gas  on  cold  surfaces  which  the  flame 
touched.  Tromtnsdortf  next  announced,  in  1803,  that  when  arsenical  zinc 
was  introduced  into  an  ordinary  flask  with  water  and  sulphuric  acid,  an 
arsenical  hydrogen  was  disengaged  ;  and  if  the  tube  was  sufficiently  long, 
arsenic  was  deposited  on  its  walls. IT  Stromeyer,  Gay-Lussac,  Thenard, 
Gehlen,  and  Davy  later  studied  this  gas,  and  Serullas  in  1821  proposed 
this  reaction  as  a  tnxicological  test.  Lastly,  in  1836,  Marsh  published 
his  Memoir**  He  elaborated  a  special  apparatus  of  great  simplicity, 
developed  hydrogen  by  means  of  zinc  and  sulphuric  acid,  inflamed  the 
issuing  gas,  and  obtained  any  arsenic  present  as  a  metal,  which  could  be 
afterwards  converted  into  arsenious  acid,  &c. 

This  brief  history  of  the  so-called  "  Marsh's  Test "  amply  shows  that 
Marsh  was  not   the   discoverer   of   the  test     Like  many  other   useful 

•  Coursde  Ckimic,  conienant  la  manure  tie  fair?.  tes  operations  qui  stmt  en  usage 
dans  la  Medicine.     Paris,  1675. 

+  Opuscula  Chemica,  vol.  ii.  pp.  148-174. 

J  De  Terra  Rhuharbi  et  Acido  Aceioselhr.  Aom  Ada  Acad.  Vey.  Sued.  Anni, 
1784.     Opuscula  Chemica,  vol.  ii.  pp.  187-195. 

Bergmann  first  described  oxalic  acid  as  obtained  by  the  oxidation  of  saccharine 
bodies  ;  but  Scheele  recognised  its  identity  with  the  acid  contained  in  sorrel. 

§  Mimoiresde  Scheele,  t.  i.,  1775. 

I  Proust,  Annates  de  Chimir.  t.  xxviii.,  1798. 

%  Xieholson's  Journal,  vol.  vi. 

••  "Description  of  a  New  Process  of  Separating  Small  Quantities  of  Arsenic  from 
Subetancea  with  which  it  is  mixed."    Ed.  Xew.  J*i7.  Journal,  ISStf. 
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H  tO|  ui  li.iv.-  beSIl  I -v.ilvi-il    \r,    I  QOttO  BttlOl     Of  BBIl]   ruiwU 
It  ni»y,  bowei  ;iv  Olid  tlmt  M  tbl    tii>i   vho   pOtfe" 

1  .ui-i  brought  it  prominently  fan 
§11.   Mutthieu  Joteph    Bonavcntura  Orflta  mutt   bo    considered    tin 
father  >  i  !Ji<»Jeni  toxicology.     Hit  yrwit-  wurk.  Tniitf  di  Tt>ii>-ol>»)i>',  wa« 
ui    1  •"*  1  4.  and  wont  through  many  editions,     Orfila'e  ohiot 
roorit  was  tho  (Eacorer*  ih..t  »n.  rU  I  and  accumulated  la 

1  1  tiatuM — a  discovery  wlic-h  ton  Immediate  fruit,  and  gi 

l»l  kill]      [MltAOlIM,         llrfurr  tlir  tlMir  uf  I  U'lil.i.   1 1  hi'Iiiihl 

not  [fading  anything  in  tlic  etomaeh  would  d  >'  hawo  troubled  to  axaoini 
vcr,  tho  kidney,  tlio  brain,  or  tho  blood.    Tho  immonso  number  of 
expert  1  deb  Orftla  undertook  i*  cam  ply  u  s.ni..'  :m  .» 

to,  and  leach  notfting  aocumlolf  as  bo  the  aoticm  of  poisons — up, 
for  example,  many  of  those  la  which  ha  tied  the  gullet  -.n  onlrr  1 
TOtni  ooh  at.'  i-sj  -  runonU  under  entirety  unnatural  condition*; 

but    there   nro  atill  a  laigi  numlior  which   form  the*  very  basis  of  our 
pathological  knowledge. 

I  'diloa  method  of  experiment  wns  uoutdly  to  take  weighed  or  measured 
qtlAli'.itittt  >>f  1  O  '"  'MuriMilv,  and  then  after  death 

— Aral  oanfoll  "(•  fLi;in;ji  ■«   ti  il.r  i;--ui'>  and  organ* — to  attempt 

to  recover  by  chemical  manna  the  polMB  .""miniatcrod.     In  ablfl  tray  bfl 
•covered  nearly  all  the  organic  and  inorganic  poiwouit  then 
known ;  and  roott  of  his  processes  arc,  with  mollifications  and  improve- 
ments, in  dm  at  the  promt  time.* 

Sir.   The  diaoOYorj  ->f    ton  alkaloida  at   tlie  commencement    of   this 
■iry  certainly  gave  tha  poisoner  now  weapons;  yet  tin  aai  |    proooaOOO 
(•lightly    modified)    which    separated    the    alkaloids    from    plant* 
oerred  to  separate  them  from  the  human  body.     In  1803  DarOOM  '1  - 
covered  norcotmo  ond  DMnphiao,  but  ho  neither  recognised  the  diff- a 

the**  two  aubiunc*-,  nox  bh<  1  book  properties.     BoxttUnar  from 
ited  himaeU  to  the  study  of  opium,  and  made  1  atrial  of  di«- 
covarie*.     Rol"  1807,  reoognieed  tlm  ln.>ic  characters  of  nareooine. 

[a  1818  P  and  Coventou  aopMated  strychnine ;  in  1319  brooSno; 

and  in  tha  tamo  year  dclphiiiinc  wns  discovered  limaltancously  M  I  !r  in«li 
lAsjaipjii,  and  Fcmeuilla.     Coailno  was  noogniaed  by  Giaaacfce  Ka  I 
And  in  the  following  petr,  18S8,  nieotini   WOi  *cparat«d  by  Rcimnnu  ami 
PoeselL    In  1  ■  ■■■  1  oodelnoj  and  Ed  L833  atropine, 

ui  ...  Eollovs:— 

Tfiudt  T<*riet>U*jU.     1  mil,  I  *ri».  18U. 

Xej#n  '  la  VM    /VnA>  Dioaatb,  UK 

JtfiWr*  i»r  ;..  .  Mat    lSrit,  IftO. 

SfcwM  lie  A*  Met  UyaU.     ir:     IVi*,  !• 

ew  (/jr*rfrtrrrt/jtftijtrir.  t  se  ^oiurteaaf.    J  torn.    I*arfc 
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aconitine,  and  byoscyamine  were  distinguished  by  Geiger  and  Hesse. 
Since  then,  every  year  has  been  marked  by  the  separation  of  some  new 
alkaloid,  from  either  animal  or  vegetable  substances.  So  many  workers 
in  different  countries  now  began  to  study  and  improve  toxicology,  that  it 
would  exceed  the  limits  and  be  foreign  to  the  scope  of  this  treatise  to 
give  even  a  brief  r&mmi  of  their  labours.  It  may,  notwithstanding,  be 
useful  to  append  a  short  bibliography  of  the  chief  works  on  toxicology  of 
the  present  century. 


5  13.-UIBLIOGRAPHY  OF  THE  CHIEF  WORKS  ON  TOXICOLOGY 
(NINETEENTH  CENTURY). 

Asglada,  Jos. — "  Traite  de  Toxicologic  Generate,  Ac."    Montpellier  et  Paris,  1835. 

Autexrietii.— "  Kurze  Anleitung  zur  Anffindung  der  Gifte."    Freiburg,  1892. 

Bandun,  0.—*'  Die  Gifte."    Basel,  1869-1873. 

Baumert,  G. — "Lehrbuch  dergerichtl.  Cheiuie."     Braunschweig,  1889-92. 

Batakd,  Henri.— "  Manuel  Pratique  de  M&lecine  Legale.'*    Paris,  1843. 

Bellini,  Ranikbi.— "Manuel  de  Tosaicologia."    Pisa,  1878. 
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PART    II. 


I.— Definition  of  Poison. 

§  14.  The  term  "  Poison  "  may  be  considered  first  in  its  legal,  as  distinct 
from  its  scientific,  aspect 

The  legal  definition  of  "  poison  "  is  to  be  gathered  from  the  various 
statute-books  of  civilised  nations. 

The  English  law  enacts  that :  "  Whoever  shall  administer,  or  cause  to 
be  administered  to,  or  taken  by  any  person,  any  poison  or  other  destruc- 
tive thing,  with  intent  to  commit  murder,  shall  be  guilty  of  felony." 

Further,  by  the  Criminal  Consolidation  Act,  1861 :  "  Whosoever  shall, 
by  any  other  means  other  than  those  specified  in  any  of  the  preceding 
sections  of  this  Act,  attempt  to  commit  murder,  shall  be  guilty  of 
felony." 

It  is  therefore  evident  that,  by  implication,  the  English  law  defines  a 
poison  to  be  a  destructive  thing  administered  to,  or  taken  by,  a  person, 
and  it  must  necessarily  include,  not  only  poisons  which  act  on  account  of 
their  inherent  chemical  and  other  properties  after  absorption  into  the 
blood,  but  mechanical  irritants,  and  also  specifically-tainted  fluids. 
Should,  for  example,  a  person  give  to  another  milk,  or  other  fluid,  know- 
ing, at  the  same  time,  that  such  fluid  is  contaminated  by  the  specific 
poison  of  scarlet  fever,  typhoid,  or  any  serious  malady  capable  of  being 
thus  conveyed,  I  believe  that  such  an  offence  could  be  brought  under  the 
first  of  the  sections  quoted.  In  fine,  the  words  "destructive  thing  "  are 
widely  applicable,  and  may  be  extended  to  any  substance,  gaseous, 
liquid,  or  solid,  living  or  dead,  which,  if  capable  at  all  of  being  taken 
within  the  body,  may  injure  or  destroy  life.  According  to  this  view,  the 
legal  idea  of  "  poison "  would  include  such  matters  as  boiling  water, 
molten  lead,  specifically-infected  fluids,  the  flesh  of  animals  dying  of 
diseases  which  may  be  communicable  to  man,  powdered  glass,  diamond 
dust,  &c     Evidence  must,  however,  be  given  of  guilty  intent. 

The  words,  "  administered  to  or  taken  by,"  imply  obviously  that  the 
framera  of  the  older  statute  considered  the  mouth  as  the  only  portal  of 
entrance  for  criminal  poisoning,  but  the  present  law  effectually  guards 
against  any  attempt  to  commit  murder,  no  matter  by  what  means. 
There  is  thus  ample  provision  for  all  the  strange  ways  by  which  poison 
has  been  introduced  into  the  system,  whether  it  be  by  the  ear,  nose, 
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brain,  rectum  .nv  other  conceivable  way,  so  that,  to  borrow 

th#  words  of  Mr.  (Jwiivw  (AW#»  o«  Qrfaiwi/  hue  •  ■  ,m)f  "the 

msJieimia  may  N*t  aan'arWl  thai  ovary  BttttBpl  t-  inunl-r  which  their 
pcrrwtoi  ingenuity  miiy  <]qvIm,  or  thuir  Fiendish  malignity  aug^eat, 
will  fall  within  lome  clause  of  this  Act,  and  my  ho.  viaited  with  penal 
Mm  tide  for  h: 

oiaon  is  often  exhibited,  nut  fat  tin*  purpoau  of  talcing  life,  but 
from  ntfaMU  motives,  and  to  MGO&pliftfc  various  ends — as,  for  example, 
to  narcoti**  the  robWn  rUtta  (tin.  ^Hii-mlly  in  the  East),  to  quiet 
children,  fc»  rroat*  [ova  in  thn  apposite  *ex  (Ion  phllt«ra),  to  detect  the 
■ecrot  Kipper  by  suitably  prnrnring  thn  wine,  to  expal  the  inconvenient 
fruit  of  illicit  affection,  to  cure  inebriety  by  polluting  thr  drunrv 
drink  with  antimony,  and,  finally,  to  satisfy  an  aimlcat  spirit  of  mere 
wantonness  and  WfakadoMa,  the  Knglish  liiw  enact*  M  that  whosoovor  shall 
unlawfully  or  maliciously  administer  to,  or  cause  to  bo  taken  by,  any 
Other  person,  any  poison  or  other  destructive  or  noxious  thing,  ao  oa 
tbtreby  to  andangor  th*  lifa  of  such  person,  or  so  na  thereby  to  Inflict 
npon  sruch  person  any  grievous  bodily  harm,  shall  be-  guilty  of  Mo 

•  is  also  a  special  provision,  framed,  evidently,  with  refiTcm-i!  to 
volatil:  arid  stupefying  poisO&t,  euch  an  chloroform,  tetrachloride  of 
carbon,  to,!— 

MWoO«T«r  *hall  unlawfully  apply,  or  administer  to,  or  cnuoa  to  be 
taken  b;  any  ;m-  «»n(  :uiv  rM.-i.if.  i:n  Li  ilaiKUB*  "<  Othtl  si  Bptfyifif  or 
empowering  tag  matter,  or  thing,  with  intent,  in  any  am:h  eoac, 
tbmby  to  enable  himself  or  any  other  person  to  commit,  or  with  intant, 
A*.,  to  xuiat  any  other  pttMu  in  ODJBtnilling,  any  indictable  ofTence, 
shall  be  guilty  offol&OJ  " 

g  15.  The  German  aUttita,  a*  with  fluccoaaiva  arnondiuentu  it  now 
•Lands,  enact*  a*  follows  :*  — 

u  Whoever  w  If  ilk  iulminister*  {tttdbringt)  to  u  person,  for  the  purpose 
of  injuring  health,  poison,  or  nny  other  substance  having  the  property 
of  injuring  health,  will  be  punished  by  from  two  to  ten  yearn'  impriaon- 

*  '  V.'ci  mtttaHcfa  clu«u  Aodern,  ara  <1<imcii  Crflundhoit  <u  beechadlgcn.  Gift 
oder  andrrt  8u»lTw  Uiliti:ii£L  ■  loOi  uiidhn  m  yiti^t.ei  »;ml.  winl 

ssjl  Si  i  »hn  Jahren  besti  ift. 

"     .:  .In  ■  finw  irliwta**   K-.-jk  ia-.tI.- tiling  VHrnrwolit.  wnnlon,  to 

irt  *«f  Zachil.i':^  niclii  uutir  fduf  Jahrtn,  and  woim  dutch  dlo  Hsndlung  dtr  l\>d 
rrtutM<li1  »Jtdou,  4«f  Zachthm*  aicfal  unt.r  Bfha  Janien  odoT  aaf  lsbsnalnnglichaa 
Zskdithaaa  sa  erkr  D 

Lis  wji^sult'-bp  icchtsvidrlgo  Hau<UuujE  des  Gift — Ac.,— DeibriiiKeas  suf 
dss  ,Tftdr<n"  prnrht^:,  mil  slan  ilunli  iHfwrlbfi  Rowolltar  Widsfl  il»*r  TimI  blMI 
Aadsm  horUijfi-fuhr*.  urrilon,  so  hoinii.l  m  l>i-t: :n-Iil  War  TorUtilloh  olrirri 
Uouch*a  tt-lut,  wW,  wenn  er  die  Tbdtang  mil  Uob+rlcgunR  mu)t«fulirt  li»t,  \r#gou 
MordH  mit  A  m  X  -l*  UatmO-- 


rouoxi:  thiu  crracre  axo  dctxctiox. 


«i& 


lib;  audi  acta 


Wily  injury 


deatb  «  tbe 


U» 


noiloUbi  than  ftva  jva ;  if 
utoUiwt  undar  tea  y  ears  or  for  Ufa. 

"  If  Uut  death  ia  wilfully  eaoaed  by  potaon,  it  cans  under  tbe 
Uv  ;  *  Whoever  wilfully  kille  a  man,  aod  if  toe  killing  ia 
W  oo  account  of  murder  puaiehabJc  with  dea'.\ 

The  rraoch  lew  mat  law  (Art.  301,  Pmal  a*U) ;— *  Kwy  attampt 
'■a  Uw  lifo  of  a  paraon,  by  Uia  affect  of  aulxtenrea  which  may  caoae 
death,  nor*  or  Ue»  ettdieoly,  to  whatwm  Banner  the**  auUUiKea  tnaj 
bar*  been  employed  or  adaunictored,  and  vhalarar  may  bara  b*en  tbe 
raautea,  ia  called  podaorunfr,'"  * 

There  ia  alao  a  penalty  provided  agiinst  any  oue  who  "shall  Lave 
occasion*!  the  ilbeaa  or  incapacity  for  personal  work  of  another,  by  tbe 
raJnatary  administration,  in  any  manner  whatever,  of  aubstanea*  which, 
witfeout  being  of  a nature  to  raua*  dftu.li,  an»  injurious  to  lifnli It.  "  t 

1 16.  Scientific  Definition  of  a  Poison.— A  bm  ».  i 
a  poison  must  exclude  all  thoae  substances  which  act  mechanically, — 
I -liyieal  i  nil  a  mux*  of  heat,  light,  and  electricity  ;  nod  parasitic  diweaaan, 
whither  eauend  by  the  growth  of  fungus,  or  tho  invasion  of  on  orpnntam 
hy  animal  parasites,  u,  for  example,  'Urichinoaia/  which  am  not,  so  far 
aa  wo  know,  aoaooiated  with  any  poisonous  product  excreted  by  the 
parmaite  ;— on  tlio  other  hand,  it  is  uow  recognised  that  pathogenic  micro 
iwpaniatna  develop  pot* ma,  ami  the  Kyntptsims  of  all  • -lions  are 

hat  the  elfncU  <>f  "tuxinoa."  The  dnfinitCoD  of  i»>i>*uu,  in  a  •cienUlic 
■enae,  should  U  browl  enough  to  comprehend  not  only  tho  human  race, 
Imt  tlm  dual  world  of  Life,  both  anim.il  and  vegetable. 

Mmanmtin  and  Hubert  are  almost  tho  only  writers  on  poisons  who 
liava  atUinpUd,  with  morn  or  leaa  succem,  to  define  ]>outnn  by  a 
ganaraluHti  iq,  h  rpfeg  in  view  the  cxcluMon  of  the  matters  enumerated. 
')  i  "'matin  aayi  "We  define  poison*  oa  such  inorganic,  or  organic 
■uImUdcm  as  nm  iu  part  Oaftbll  of  IfHAdal  pttfaUBsion,  fan  pnrt  existing, 
raady-funniul,  iu   tho  onituid  or  vi'xetabhs  kingdom,  which,  without  being 

i'I'mIu"     li.. in.  I'.    ...    tlii.n.;;h    tlio   •  -h<-inical    nature    of    their 

i  ill.-     '1,1-1  certain  nhtmns,  change  in  tho  healthy  organism  the 

iiiini  mill  general  rolatinnaliip  of  Uie  organic  porta,  and,  through  unnihila- 
IflB  uf  iirnwrin,  or  destruction  of  Uuir  functions,  injure  health,  or,  utnlcr 

*  "  Rut  <|u*Ml*  siiisaitoaaweaaiisl    tout  ntunut  *1»  vio  d'uue  pvrsouus  far  VdTet 

4a  aabahaunM  qui  provoui  dumwr  1*  rami  plu*  ou  uiolna  prvinpumuui,  iU-  4urlijui' 

Riaatan  ipis  <*•*  miiwuuinm  «l«mt  itS  employes  ou  erimintsttto,  et  quelle*  e^a'cn 

Mitt  tulUi.  ••-Art,  3UI.  tmmiCad*. 

|     M   III    nl   aura  ooouionnrf  a  aiitrui   um   wnUtli*  ea  iaeapaelto  d«  llftiafl 

|m»oin.  I    u  im   .  I  mini. limit  T..l.nit*ii»ir.nit,  dc  qtielqaa  manicrc  <juc  «  aoit,  dca 

iul,  miis  aitv  ilra  imlurv  a  ihuincr  la  tuorl,  mat  muMblni  a  laaautc."— 

\ m.   Uf,  AaalCba*. 
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cerUiit  QQuditk>&%  destroy  life11     Robert  says: — "Poisons  aro  orynr 
inorganic   unorganised  auhtrtanoos  originating  m  tho  orgauwiu  iuelf,  or 
introduced  into  tho  organism,  either  ortiticinliv  prepared,  OT  ready  form  pi  I 
in  nature,  which  through  their  nhfrtfnsJ  properties  under  corUiu      »titii- 
ttons,  so  uifltxsuco  the  organs  of  living  l>oingsi  T:i:it  tn*  health  of  these 
i  19  ssriously  intluoneod  temporarily  OS  [nTnioncntly." 
Im  tho  first  (vlfii  ■!!  ■  f  this  work  I  made  an  attempt  to  uVfinc  i  polsOfl 
thus: —  .1  enUtanr*  of  definite  rlumic-d  composition,  whether  mineral  or 
■xyaitiCj  ntsy  be  called  a  poisvn,  if  it  ia  capable  of  bciu/j  taken  int> 
H*ing  o/yanupi,  and  cause*,  hy  Us  mm  whtrant  elumieal  nature,  im\ 
mentor  destruction  of  Jvvrit\m,     I  prsltX  thll  dtftnlftfot)  In  KnV><'i'  -.  slid 
believe  that  i'.  fairly  agrew  with  what  wo  know  of  poisons. 


II.— Classification  of  Poison*.  - 


1  \     U  noiijft  future  tlaa,  with  a  more   intiraaWi  knowledge  of  tho 
way  in  which  c*ch  poison  acta  upou  the   \ 
TejcsUbls  Uf<\  it  may  bo  passiblo  to  ghfl  a  truly  scientific  an- 1 

I  elsasificstion  cf  poisons — one  based  neither  upon  symptoms,  upon 
facts,  nor  upon  choroid]  itr  .it.  upon  a  rollntinii 

pariVin  of  all  the  properties  of  a  poEiOn,  flrhethGX  ohaZBLOA^  physical,  or 
physiological     ^o  perfect  systematic  arrangement  II  at  prcacnt  attain 
wjUed  to  omit  all  classification,  or  else  to  arrange 
poisons  with  a  view  tit  pr-:< -I-  merely. 

I'inn  tin-  l.iitrr  DOLftt  of  visw,  an  Altai  in;:  to  the 

most  promia&nt  symptom*  is  a  pood  one,  an.!,  without  doubt,  nn  assist- 
ant:* to  the  modical  man  summoned  in  hosto  to  a  coso  of  real  or  lUSptete  I 
poisoning.  Indeed,  under auch  circumstances,  a  scheme  somewhat  ainulur 
to  the  following,  probably  occurs  to  every  one  roTBtd  in  tOXJ  (elegy: — 

i  on  catrsiso  Dk&iu  onasuisLT,  on  in  a  i 

There  aro   but   few    poisons   which   doatroy   life   in  a   few    minutes. 
Omitting  tho  strong   mlosraJ   acids,  carbon   BOIlOXids,  OttbOO    dioxids, 
ihe  Srrs*ptratils  gases, — Prtutttr  acid,  tftt  oyantd*\  oxalic  cx*a\  snd 
ns,  are  the  chief  poiwasj  OOBriflfl  under  this  i 

B.   Im.ita.vr  POUOSS  (symptoms  tnniuly  p&ia,  vomiting,  and  puigblg)i 
Arsenic,    ant  -n/nu,    ttntthurih*,    jwrm,   eroot, 

cet(Ak*m$  xthCi  .  I  a  .'".-,.  .       ,  chrome,  yew, 

lalnnuu*,  ar^i  putrid  animal  rubstancts. 
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C.  Irritant   and   Narcotic   Poisons  (symptoms   those   of  an  irritant 
nature,  with  the  addition  of  more  or  less  pronounced   cerebral 
indications). 
To  this  class  more  especially  l>elong  oxalic  add  and  the  oxalate*,  with 

several  poisons  belonging  to  the  purely  narcotic  class,  but  which  produce 

occasionally  irritant  effect*. 

D.    POIBOXS  MORE  ESPECIALLY  AFFECTING  TIIE  NERVOUS  StSTCU. 

1.  Narcotics  (chief  symptom  insensibility,  which  may  be  preceded 
by  more  or  less  cerebral  excitement) :  Opium,  <7A/ora/,  Cldoroform. 

2.  Delirluits  (delirium  for  the  most  part  a  prominent  symptom): 
Belladonna,  hyoscyamust  stramonium,  with  others  of  the  Solanacetr, 
to  which  may  be  added — poisonous  fungi,  Indian  hemp,  lolium  temulen- 
turn,  tvnanthe  erocata,  and  camphor. 

3.  CoNVULsrvES. — Almost  every  poison  has  been  known  to  produce 
convulsive  effects,  but  the  only  true  convulsive  poisons  are  the  alkaloids 
of  the  strychnos  class. 

4.  Complex  Nervous  Phenomena  :  Aconite,  ditjitalis,  hemlock,  culalar 
bean,  tobacco,  lobelia  inflata,  and  curara. 

§  18.  Koukrt's  Classification. — The  latest  authority  on  poisons — 
Robert — has  classified  poisons  according  to  the  following  scheme : — 

I.  POISONS  WHICH  CAUSE  COARSE  ANATOMICAL  CHANGES  OF  THE 

ORGANS. 

A.  Those  which  specially  irritate  the  part  to  which  they  are  applied. 

1.  Adds. 

2.  Caustic  alkalies. 

3.  Caustic  salts,  especially  those  of  the  heavy  metals. 

4.  Locally  irritating  organic  substances  which   neither  can  be  classified  ns 

corrosive  acids  nor  alkalies,  nor  aa  corrosive  salts  ;  such  are: — canthari- 
dine,  phrynine,  and  others  in  the  animal  kingdom,  croton  oil  and  savin 
iu  the  vegetable  kingdom.  Locally  i  muting  colours,  such  as  the  aniline 
dyes. 

5.  Gases  and  vapours  which  cause  local   irritation  when  breathed,  such  an 

ammonia,  chlorine,  iodine,  bromine,  and  sulphur  dioxide. 

B.  Those  which  have  but  little  effect  locally,  but  change  anatomically  other 

parts  of  the  body  ;  such  as  lead,  phosjthorus,  ami  others. 

II.  BLOOD  POISONS. 

1.  Blood  poisons  interfering  with  the  circulation  iu  a  purely  physical  manner, 

such  aa  peroxide  of  hydrogen,  ricine,  abrine. 

2.  Poisons  which  have  the  property  of  dissolving  the  red  blood  corpuscle, 

such  aa  the  saponins. 

3  Poisons  which,  with  or  without  primary  solution  of  the  red  blood  cor- 
pusclea,  produce  in  the  blood  incthferaoglobiu  ;  such  as  potasaic  chlorate, 
hydrazine,  nitrobenzene,  aniline,  picric  acid,  carbon  disulphide. 

4.  Poisons  having  a  peculiar  action  on  the  colouring  matter  of  the  blood,  or  on 
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its  decomposition  products,  such  as  hydric  sulphide,  hydric  cyanide,  and 
the  cyanide*  and  carton  monoxide. 

HI.  POISONS  WHICH  KILL  WITHOUT  THE  PRODUCTION  OF  COARSE 
ANATOMICAL  CHANGE. 

1.  Poisons  affecting  the  cerebro-spinal  system;  suck  as  chloroforxi,    ether, 

nitrons   oxide,    alcohol,    chloral,  cocaine,    atropine,    morphine,    nicotine, 
coniine,  aconitine,  strychnine,  curarine,  and  others. 

2.  Heart  Poisons  ;  such  as,  digitalis,  keUeborin,  muscarine. 

IV.  POISONOUS  PRODUCTS  OF  TISSUE  CHANGE. 
1.  Poisonous  albumin. 
S.  Poisons  developed  in  food. 

S.  Auto-poisoning,  e.g.  uraemia,  glycosuria,  oxaluria. 

4.  The  more  important  products  of  tissue  change ;  such  as,  fatty  acids, 
oxyacids,  amido-fatty  acids,  amines,  diamine*,  and  ptomaines. 

§  19.  I  have  preferred  an  arrangement  which,  as  far  as  possible, 
follows  the  order  in  which  a  chemical  expert  would  search  for  an 
unknown  poison — hence  an  arrangement  partly  chemical  and  partly 
symptomatic.  First  the  chief  gases  which  figure  in  the  mortality 
statistics  are  treated,  and  then  follow  in  order  other  poisons. 

A  chemist,  given  a  liquid  to  examine,  would  naturally  test  first  its 
reaction,  and,  if  strongly  alkaline  or  strongly  acid,  would  at  once  direct 
his  attention  to  the  mineral  acids  or  to  the  alkalies.  In  other  cases,  he 
would  proceed  to  separate  volatile  matters  from  those  that  were  fixed, 
lest  substances  such  as  prussic  acid,  chloroform,  alcohol,  and  phosphorus 
be  dissipated  or  destroyed  by  his  subsequent  operations. 

Distillation  over,  the  alkaloids,  glucosides,  and  their  allies  would  next 
be  naturally  sought,  since  they  can  be  extracted  by  alcoholic  and  ethereal 
solvents  in  such  a  manner  as  in  no  way  to  interfere  with  an  q/ter-search 
for  metals. 

The  metals  are  last  in  the  list,  because  by  suitable  treatment,  after  all 
organic  substances  are  destroyed,  either  by  actual  fire  or  powerful 
chemical  agencies,  even  the  volatile  metals  may  be  recovered.  The 
metals  are  arranged  very  nearly  in  the  same  order  as  that  in  which  they 
would  be  separated  from  a  solution — viz.,  according  to  their  behaviour 
to  hydric  and  ammoniac  sulphides. 

There  are  a  few  poisons,  of  course,  such  as  the  oxalates  of  the  alkalies, 
which  might  be  overlooked,  unless  sought  for  specially ;  but  it  is  hoped 
that  this  is  no  valid  objection  to  the  arrangement  suggested,  which,  in 
greater  detail,  is  as  follows  : — 

A.— POISONOUS  GASES. 

Carbon  monoxide. 
Chlorine. 
Hydric  sulphide. 
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B.— ACIDS  AND  ALKALIES. 

1.  Sulphuric  acid. 

2.  Hydrochloric  acid. 

3.  Nitric  acid. 

4.  Potash. 

5.  Soda. 

6.  Ammonia. 

7.  Neutral  sodium,  potassium,  and  ammonium  salts. 

In  nearly  all  cases  of  death  from  any  of  the  above,  the  analyst,  from 
the  symptoms  observed  during  life,  from  the  surrounding  circumstances, 
and  from  the  pathological  appearances  and  evident  chemical  reactions  of 
the  fluids  submitted,  is  put  at  once  on  the  right  track,  and  has  no 
difficulty  in  obtaining  decided  results. 

C— POISONOUS  SUBSTANCES  CAPABLE  OF  BEING  SEPA- 
RATED BY  DISTILLATION  FROM  EITHER  NEUTRAL 
OR  ACID  LIQUIDS. 

1.  Hydrocarbons. 

2.  Camphor. 

3.  Alcohols. 

4.  Amyl-nitrite. 

5.  Chloroform  and  other  anaesthetics. 

6.  Carbon  disulphide. 

7.  Carbolic  acid. 

8.  Nitro-benzene. 

9.  Prosaic  acid. 
10.  Phosphorus. 

The  volatile  alkaloids,  which  may  also  be  readily  distilled  by  strongly 
olkalising  the  fluid,  because  they  admit  of  a  rather  different  mode  of 
treatment,  are  not  included  in  this  class. 

D.- ALKALOIDS  AND  POISONOUS  VEGETABLE  PRINCIPLES 
SEPARATED  FOR  THE  MOST  PART  BY  ALCOHOLIC 
SOLVENTS. 

DIVISION  L— Vegetable  Alkaloids. 

1.  Liquid  volatile  alkaloids,  alkaloids  of  hemlock,  nicotine,  piturie, 

sparteine,  aniline. 

2.  The  opium  group  of  alkaloids. 

3.  The   strychnine   or   tetanic    group    of    alkaloids — strychnine, 

brucine,  igasurine. 

4.  The  aconite  group  of  alkaloids. 
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5.  The    mydriatic   group   of    alkaloids — atropine,    hyoscyamine, 

Bolanin,  cytisinc. 

6.  The  alkaloids  of  the  veratrinea. 

7.  Pbyaoatigmine. 

8.  Pilocarpine. 

9.  Taxioe. 

10.  Curarine. 

11.  Colchicin. 

12.  Muscarine  and  the  active  principles  of  certain  fungi. 

There  would,  perhaps,  have  been  an  advantage  in  arranging  aeveral  of 
the  individual  members  somewhat  differently — e.g.t  a  group  might  be 
made  of  poisons  which,  like  pilocarpine  and  muscarine,  are  antagonistic 
to  atropine ;  and  another  group  suggests  itself,  the  physiological  action 
of  which  is  the  opposite  of  the  atrychnoa  class ;  sol  an  in  (although  classed 
as  a  mydriatic,  and  put  near  to  atropine)  has  mnch  of  the  nature  of  a 
glucoside,  and  the  same  may  be  said  of  colchicin ;  so  that,  if  the 
classification  were  made  solely  on  chemical  grounds,  solanin  would  have 
followed  colchicin,  and  thus  have  marked  the  transition  from  the 
alkaloids  to  the  glucosides. 

DIVISION  IL— Glucosides. 

1.  The  digitalis  group. 

2.  Other  poisonous  glucoaidea  acting  on  the  heart. 

3.  Saponin. 

The  glucoaidea,  when  fairly  pure,  are  easily  recognised ;  they  are 
destitute  of  nitrogen,  neutral  in  reaction,  and  split  up  into  sugar  and 
other  compounds  when  submitted  to  the  action  of  saponifying  agents, 
such  as  boiling  with  dilute  mineral  acids. 

DIVISION  III. — Certain  Poisonous  Anhydrides  op  the  Organic 

Acids. 
1.  Santonin.  2.  Mezerein, 

It  i8  probable  that  this  class  will  in  a  few  years  be  extended,  for 
several  other  organic  anitrogenous  poisons  exist,  which,  when  better 
known,  will  most  likely  prove  to  be  anhydrides. 

DIVISION    IV. — Various    Vegetable    Poisonous    Principles    not 

admitting    op    classification     under    the    previous    tlirkb 

Divisions. 

Ergot,  picrotoxin,  the  poison  of  Illicium  rdigiomm,  cicutoxin,  jEthum 

cynapium,    (Enantlte  crocata,  croton  oil,  savin  oil,  the  toxalbumins  of 

castor  oil  and  Abrus. 

The  above  division  groups  together  various  miscellaneous  toxic 
principles,  none  of  which  can  at  present  be  satisfactorily  classified. 
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E.-POISONS  DERIVED  FROM  LIVING  OR  DEAD 
ANIMAL  SUBSTANCES. 

DIVISION  I. — Poisons  Secreted  By  thi  Living. 

1.  Poisonous  amphibia, 

2.  Poison  of  the  scorpion. 

3.  Poisonous  fish. 

4.  Poisonous  insects — spiders,  wasps,  bees,  beetles,  &c. 

5.  Snake  poison. 

DIVISION  II. — Poisons  formed  in  "Dead  Animal  Matters. 

1.  Ptomaines. 

2.  Poisoning  by  putrid  or  changed  foods — sausage  poisoning. 

F.— THE  OXALIC  ACID  GROUP. 

G.— INORGANIC  POISONS. 

DIVISION   I. — Precipitated  from  a  Hydrochloric  Acid  Solution 
by  Hydric  Sulphide — Precipitate,  Yellow  or  Orange. 
Arsenic,  antimony,  cadmium. 

DIVISION  IL — Precipitated  by  Hydric  Sulphide  in  Hydrochloric 
acid  Solution — Black. 

Lead,  copper,  bismuth,  ail /or,  mercury. 

DIVISION  III. — Precipitated  from  a  Neutral  Solution  by  Htdric 

Sulphide. 
Zinc,  nickel,  cobalt. 

DIVISION  IV. — Precipitated  by  Ammonia  Sulphide. 
Iron,  chromium,  thallium,  aluminium. 

DIVISION  V.— Alkaline  Earths. 

Barium. 


III.— Statistics. 

§  20.  The  number  of  deaths  from  poison  (whether  accidental,  suicidal, 
or  homicidal),  as  compared  with  other  forms  of  violent,  as  well  as  natural 
deaths,  possesses  no  small  interest ;  and  this  is  more  especially  true  when 
the  statistics  are  studied  in  a  comparative  manner,  and  town  be  com- 
pared with  town,  country  with  country. 

The  greater  the  development  of  commercial  industries  (especially  those 
necessitating  the  use  or  manufacture  of  powerful  chemical  agencies),  the 
more  likely  are  accidents  from  poisons  to  occur.  It  may  also  be  stated, 
further,  that  the  higher  the  mental  development  of  a  nation,  the  more 
likely  are  its  homicides  to  be  caused  by  subtle  poison — its  suicides  by 
the  euthanasia  of  chloral,  morphine,  or  hemlock. 

Other  influences  causing  local  diversity  in  the  kind  and  frequency  of 
poisoning,  are  those  of  race,  of  religion,  of  age  and  sex,  and  the  mental 
stress  concomitant  with  sudden  political  and  social  changes. 
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In  the  ten  years  from  1883-1892,  there  appear  to  have  died  from  poison, 
in  England  and  Wales,  6616  persona,  as  Bhown  in  the  following  tables: — 

DEATHS   FROM   POISON    IN    ENGLAND  AND   WALES   DUKING   THE 

TEN  YEARS    883-92. 


M  ETALS. 

Arsenic, 
Antimony,    . 

ST*.    :    :    . 

Silver  Nitrata,       . 

Zinc  Chloride  (or  Sulphate), 

Mercury, 

Chromic  Acid, 

Iron  Perchioride,  . 

Alkaline  Earths. 

Lime, 

Barium  Chloride,  . 

The  Alkali  ka  ani>  thfir  Salts 

Ammonia,     .... 
Caiutic  Soda, 

,.     Potash,    . 

Polasaie  Chlorate, 

„        Bichromate,     . 

„         Bromide, 

„        BinoxaUtc  (Sorrel), 

Acids. 

Sulphuric  Acid,    . 
Nitric  ,, 

Hydrochloric  Acid, 
Oxalic  ,, 

Tartaric 

Acetic  „ 

Carbolic  „ 

Hydrofluoric      „ 

HhoRphoma      (including      Lucifer 

matches),       .... 

Iodine, 

Volatile  L. •  i  i :   . 


Paraffin  (Petroleum),     . 

rWuzoline,     . 

Naphtha,       . 

Carbon  lliaulphide,         . 

Turpentine,  , 

Methylated  Spirit, 

Alcohol, 

Cliloiofuro),  . 

Ether. 

Spt.  Btherii  Nitrosi,     . 

Amtsthetic  (kind  not  stated) 

Oil  of  JnnlpKT,      . 

Carry  forward,      . 


Arrldmt  or 
KagUwiaca, 


U. 


37 
S 

4 

831 

1 

7 

22 

1 


30 
18 
48 
17 

4 

inn 


1447 


14 

"i 

•20fl 


II 


1 
s 

101 


6S5 


SulclJr, 


114 


318 


F. 


20 
3 
1 

2 


to 

0 

cs 
ue 

"a 

I 


683  j  S77 


Muracr. 


1        1 


Total. 


VI 


76 

4 

6 

832 

1 

11 

■10 


eo 

36 
131 

iai 

4 

388 


3fi 

2 

2 

211 


20 


33 

Id 

73 

02 

I 

6 

373 

1 


103 
8 


"A 
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DEATHS    FROM    POISON    IN    ENGLAND    AND   WALES    DURING    THE 
TEN  YEARS  1888-92— continued. 


Drought  forward, 

Ol'IATEd  AW II  NAHCOriCS. 

Opium,  L&u  1 1:1  ■!:>■ — Morphia, 

Soothing  Syrup,  I'areKorie,  Ac. 

Chlorodvue, 

Chlortl 


CVANXOE*. 

I'm-  aio  Acid,  anil  01)  of  Almond-, 
Fotauumu  CyaniuV, 

AULALOIlifi. 

Strychnine  ami  Nux  Vomica, 

Vermin-  Kill  or,      . 

Atropine,       . 

Helliuhiuna,  ..... 

Aconite, 

Ipecacuanha,         . 

Coeaino, 


Miscellaneous. 

Antimrinp, 

Ctiiitliariilrs, 

Camphorated  Oil, 

Croton  Oil,   . 

Cayenne  Peppur,  . 

Syrup  of  Khuhurli, 

Coichicum,    . 

Hemlock, 

Water  Hemlock.    . 

Colc-yntli,    . 

Castor  Oil  Seeds,   . 

Laburnum  Sreds,  . 

Thorn  Apple, 

Yew  Leaves  01  fcVnies, 

Crow-foot,     . 

Whin-flower, 

Pennyroyal, 

Meadow  Urow-fuol 

Arum  Seeds, 

Bitter  Abes, 

Cocculua  Indices, 

Horso  Cltcstuut,    . 

Creosote, 

Spirit*  nf  Tar  (Oil  nf  Tar), 

Nitro-Glycerine,    . 

Campiior,      .        . 

Tobacco, 

LoUlin, 

I'-  i-"!i'  '  ■-  "Weed*-, 
Hellebores,  . 
Kind  uutsUWd,    . 


Arr  idcnt  or 


SulcMc. 


1447 


503 
18 

89 


17 
19 


V. 

655 


373 
22 
30 
22 


■J  I 


1 

4 

1 

... 

13 

10 

2 

... 

211 

lis 

693 


330 
2 

- 


203 
100 


1 
256 


2493   1292   1611    1110 


37»l> 


F. 
577 


167 
3 


Murder. 


1 
167 


27)*  4 


23     19 


42 


ML 


2015 


30 

<4 

101 


222 
122 


91 

£2 

8 

47 

1 

S 


1 

9 
1 

"i 

1 

13 

2 

1 

476 


F. 

1135 


837      512 


no 

76 

29 

31 

1 


10 

1 
326 


4165    2551 


tifilfi 
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Although  bo  largo  a  number  of  substances  destroy  life  by  accident  or 
design,  yet  there  are  in  the  list  only  about  21  which  kill  about  2  persons 
or  above  each  year:  the  21  substances  arranged  in  the  order  of  their 
fatality  are  as  follows  :— 


Canstic  potash 

Poisonous  fungi 

Aconite 

Mercury 

Belladonna 

Sulphuric  acid 

Ammonia 

Chlorodyne 

Alcohol 

Arsenic 

Chloroform 

Vermin -killer 

Chloral 

Phosphorus 

Cyanide  of  potassium 

Strychnine 

Nitric  acid 

Prussic  acid 

Carbolic  acid 

Lead 

Opiates    . 


Actual  deaths  In 
ten  years  ending  1892. 

19 

23 

69 

60 

76 

93 

98 
102 
108 
110 
113 
127 
127 
155 
166 
201 
204 
260 
762 
1048 
1324 


In  each  decade  there  are  changes  in  the  position  on  the  list.  The 
most  significant  difference  between  the  statistics  now  given  and  the 
statistics  for  the  ten  years  ending  1880,  published  in  the  last  edition  of 
this  work,  is  that  in  the  former  decade  carbolic  acid  occupied  a  com- 
paratively insignificant  place;  whereas  in  the  ten  years  ending  1892, 
deaths  from  carbolic  acid  poisoning  are  the  most  frequent  form  of  fatal 
poisoning  save  lead  and  opiates. 

The   following  table   gives  some  German  statistics  of   poisoning : — 


Table. 
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TABLE  8H0WING  THE  ADMISSIONS  INTO  VARIOUS  MEDICAL 
INSTITUTIONS'  IN  BERLIN  OF  PERSONS  SUFFERING  FROM 
THE  EFFECTS  OF    POISON    DURING    THE    THREE    YEARS   1876, 

1877,  1878. 


,     Male*. 

Female*. 

Total. 

Charcoal  Vapour,       ..... 

!      77 

78 

155 

Sulphuric  Acid, 
Hydrochloric  Acid,     . 

24 

"! 

4 

P3 

Nitric  Acid,  and  Aqua  Regit, 

7 

...  1 

Phosphorus,    . 

13 

28 

41 

Cyanide  of  Potassium, 
Prussia  Acid, 

20 
5 

n 

38 

Oxalic  Acid,  and  Oxalate  of  Potash, 

11 

8 

19 

Alcohol,          .             .            . 

12 

2 

14 

Arsenic, 

7 

6 

12 

Morphine, 

8 

11 

12 

Opium, 

2 

Potash  or  Soda  Lye,  . 

2 

6 

8 

Chloral, 

8 

4 

7 

Chloroform,    . 

i        4 

2 

6 

Sewer  Gas,                  , 

5 

... 

6 

Strychnine,    . 

... 

4 

4 

Atropine, 

1 

2 

3 

Copper  Sulphate, 
Nitrobenzol,  . 

1 

2 

3 

2 

... 

2 

Carbolic  Acid, 

... 

2 

2 

Chromic  Acid, 

1 

1 

2 

Burnt  Alum, 

1 

1 

Ammonium  Sulphide, 
Datura  Stramonium, 

i 

... 

1 

1 

1 

Petroleum,     . 

... 

1 

1 

Benzine, 

i 

... 

1 

Ether, 

i 

... 

1 

Prussic  Acid  and  Morphine,  . 

l 

1 

Prussia  Acid  and  Chloral, 

i      i 

1 

Turpentine  and  Sal  Ammoniac, 

1     ... 

i 

1 

223 

212 

486 

Suicidal  Poisoning. — Poisons  which  kill  more  than  one  person  suicid- 
ally each  year  are  only  19  in  number,  as  follows  : — 


Potaaaic  bichromate 
Chloroform 

Chloral  . 
Chlorodyno 
Aconite 
Belladonna 
Mercury 
Nitric  acid 
Ammonia 
Sulphuric  acid 


'  Deathi  frum  suicide 
daring  the  ten  jeers  ending  1891. 

10 

14 

16 

16 
19 
20 
24 
27 
34 
53 


*  Viz.,  the  Kunixl.  Charite,  Allg.  Stiidtisches  Krankenhaus,  Stadtischea  Bsracken- 
Lazaretli,  Bethanien,  St  Helwbg'a- Lazarus,  El isabet hen* Krankenhaus  Augusta 
Hospital,  and  the  Institut  fur  Stastsarzneikunde. 


5  22.] 


CRIMINAL  POISONING. 


33 


Death*  from  mIbHs 

daring  tin  ten  jean  ending  18W. 

Arsenic                .....            77 

Phosphorus 

84 

Vermin-killer 

118 

Pnwsic  acid 

132 

Hydrochloric  acid 

138 

Strychnine 

150 

Oxalic  acid 

200 

Prussic  icid 

222 

Opiates 

281 

Phenol 

200 

In  the  ten  years  ending  1880,  suicidal  deaths  from  vermin-killers, 
from  pruasic  acid,  from  cyanide  of  potassium,  and  from  opiates  were  all 
more  numerous  than  deaths  from  phenol,  whereas  at  present  phenol 
appears  to  be  the  poison  most  likely  to  be  chosen  by  a  suicidal  person. 


Criminal  Poisoning-. 


§  22.  Some  useful  statistics  of  criminal  poisoning  have  been  given  by 
Tardieu*  for  the  21  years  1851-1871,  which  may  be  summarised  as 
follows ; — 


Total  accusations  of  Poisoning  in  the  21  years. 

Results  op  the  Poisoning: — 

Death,  .... 

Illness,  .... 

Negative,  .... 

Accused  : — 

Men 

Women,  ..... 

Nature  of  POISON  EMPLOYED: — 
Arsenic, 
Phosphorus, 
CoI)f>er  /Sulphate, 
topper  I  Acetate  (Verdigris), 

/-Sulphuric  Acid, 
Acids  4  Hydrochloric  Acid, 

iNitrio  Acid, 
Centharides, 
Nux  Vomica,      . 
Strychnine,         • 

( O  pi  am , 
Opiates-!  Laudanum, 

l8edativeWater, 


280) 
346  [ 
246) 


3041 
399/ 


120  \ 
39/ 
36  \ 

l\ 
» 

6 

3 

1 


793 


872 


703 


287 
267 

119 


47 

30 
12 

10 


*  JttwU  Midieo-Legale  tur  TEmpoiaonnemcnt,  Paris,  1875. 
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Salts  of  Mercury,             .... 

8 

Sulphate  of  Iron,            .... 

6 

Preparations  of  Antimony, 

5 

Ammonia,            ..... 

4 

Cyanides  JP™aaicAcid, 

I  Cyanide  of  Potassium, 

1}    ■      « 

Hellebore 

S 

Datura  Stramonium,       .... 

5 

Powdered  Glass,              .... 

3 

Digitalin,            ..... 

2 

Potash,    ...... 

2 

Sulphate  of  Zinc,            .... 

2 

Eaa  de  Jarelle  (a  solution  of  Hypochlorite  of  Potash}, 

1 

Tincture  of  Iodine,          .... 

1 

CrotonOil,          ..... 

1 

Nicotine,             ..... 

1 

Belladonna,         ..... 

1 

"  liaurae  Fiovarenti,"     .... 

1 

Euphorbia,          ..... 

1 

Acetate  of  Lead,              .... 

1 

Carbonic  Acid  Gas,         .... 

1 

Laburnum  Seeds,            .... 

1 

Colchicum,           ..... 

1 

Mushrooms,          ..... 

1 

Sulphuric  Ether,             .... 

1 

Total, 

867 

It  hence  may  be  concluded,  according  to  these  statistics  of  criminal 
jxiisoning,  that  of  1000  attempts  in  France,  either  to  injure  or  to  destroy 
human  life  by  poison,  tho  following  is  the  most  probable  selective 
order : — 


Arsenic, 

381 

Phosphorus,         .  - 

301 

Preparations  of  Copper, 

183 

The  Mineral  Acids, 

54 

Cantharides, 

35 

Strychnine, 

14 

Opiates,  . 

12 

Mercurial  preparations, 

9 

Antimonial  preparations, 

6 

Cyanides  (that  is,  Prussic  Acid  and  Potassic  Cyanide), 

5 

Preparations  of  Iron, 

6 

This  list  accounts  for  955  poisonings,  and  the  remaining  45  will  be 
distributed  among  the  less  used  drugs  and  chemicals. 
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IV.— The  Connection  between  Toxic  Action  and  Chemical 
Composition. 

§23.  Considerable  advance  has  boan  miido  of  late  year*  in  t'»<-  Ntndy 
of  the  connection  which  exist*  between  the  chemical  atmctiire  of  the 
POleeale  of  orgnnic  substances  and  physiological  effect.  Tho  rMtlltfl 
obtained,  though  important,  am  as  yet  too  fngOMataZ^  to  juatify  auy 
groat  generalisation ;  the  problem  ia  a  complicated  one,  and  ae  louder 
observe*: — 

' ■  Thi-   |i!.',Mutiri.'i'   action  of  :i  drGg  dOtt  not  depend  entirely  on  lt« 

■'.•  ii  composition  doe  yet  on  it*  chemiud  rtntctan,  n  far  a*  thnt 

can  bo  indicated  even  by  graphic  formula,  but  upon  conditions  of  aolu 
bility,  instability,  nndinolccuhw  flfttionn,  which  wo  may  hope  to  discover 
m  the  faturv,  but  with  which  we.  are  ns  yet  imperfectly  acquainted."* 

Tic  occurrence  of  hydroxy),  whether  the  eubatanc*  belong  to  the 
soapier  chain  carbon  aeriea  or  to  tho  nroinntic  carbon  compounds,  appears 
toturoally  endow  the  jutatanea  with  morn  or  IatJ  nctiva  nnd  frequently 
poiaonoux  properties,  a*,  fol  example,  10  tin-  ■]  "'i"I\  aud  an  iu  liydro- 
xylaminc.  It  is  alno  found  that  among  the  aromatic  bodica  tho  toxk 
•m  i4  hkeiy  to  increase  with  tho  number  of  hydroxyU:  than  phenol 
b  >■  Qfl  liydroxyl,  reiorcin  two,  and  phloroglucin  threa;  nnd  tin  taxfa 
l*/wer  is  strictly  in  the  airne  order,  for,  of  the  three,  phuuul  in  least  and 
pUmghltfal  moat  poisonous. 

Replacing  hydrogen  by  a  halogen,  especially  by  chlorino,  in  tho  fatty 

acidji  mostly  produce*  aulwtani'e*  of  narcotic  jirojicrtic*,  uk,  for  insl.nnv. 

raoctk   acid.     In    tha   lulphin   compounds!   the    entrance    of 

>  hlorine  modifies  the  physiological  notion  nnd  intensities  toxicity  :  thui 

ethyl   suv  ",    s    ,:    '    wenk   poison,    munochloirthyl    snip] 

(C1S  a   nii  (in,    and   dlcblorethyl    sulphide   I'.H.CLS 

*  very  strong  poi-on  ;  the  TfpOU  kill*  rabbit*  within  a  abort  time,  and 
a  IftCt  of  tho  oil  applied  to  the  oar  produce*  intense,  inllnmmation  of 
both  the  eyes  and  tha  car.f 

The  weight  of  the  molecule  hu.*  an  influence  in  the  alcohol*  and  nciilic 
of  the  fatty  BfidM  ;  l  U  install  •  i  fchjl,  propyl,  butvl,  and  amyl  alcohols 
•how  :w  tl^Y  i:n  ri-«,T  hi  carbon  I  rtgulaj  laftntM  in  t<>  x  i  *  -  power;  in" 
narcotic  ar.tintM   of  andiurn    propionate,  hatyratc,  and    valerianate   al 

v.u  1 1 dd  in  the  triad  condition  h 
the  amine*  is  far  lass  poisonous  than  in  the  pentad  condition. 

Barohcrpcr  ;   distinguishes  two  cIrsmv*  of  hydrogeniscd  bases  derived 


t  V.  M  CX-,  1726. 
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from  a  and p  naphthylamine,  by  the  terms  "acylic "  and  "  aromatic."  The 
acylic  containa  the  four  added  hydrogens  in  the  amidogen  nucleus,  the 
aromatic  in  the  othor  nucleus,  thus 


CH  CNH, 
CH  ^^  CH 


CH  VcV  CH 
CH     CH 

a  Naphthylamine. 


CH    CHS 
H  /^/^   OS  II, 


CH  CH, 

CH    CH3 
Acylic  tetrahydro- 
a  Naphthylamiue. 


CH 


CH     CH 


CNH, 


CH  W  CH 

CH    CH 

$  Naphthylamioe. 

CH3CH 


CH 


a^/\,CNH= 


CH,  L/W  CH 

CH,°CH 

Aromatic  tetraliydro- 
0  Naphthylatnine. 


The  acylic  p  tetrahydro-naphthylamine,  the  p  tetrahydroethylnaphthy- 
lamine,  and  the  p  tetrahydromethylnaphthylamine  all  cause  dilatation  of 
the  pupil  and  produce  symptoms  of  excitation  of  the  cervical  sympa- 
thetic nerve ;  the  other  members  of  the  group  are  inactive. 

§  24.  The  result  of  replacing  hydrogen  by  alkyls  in  aromatic  bodies 
has  been  studied  by  Schmiedeberg  and  others  ;  replacing  the  hydrogen  of 
the  amidogen  by  ethyl  or  methyl,  usually  results  in  a  body  having  a 
more  or  less  pronounced  narcotic  action.  The  rule  is  that  methyl  is 
stronger  than  ethyl,  but  it  does  not  always  hold  good ;  ortho-amido- 
phenol  is  not  in  itself  poisonous,  but  when  two  hydrogens  of  the 
amidogen  group  are  replaced  by  two  methyls  time — 


HO 
/\  NH. 


I 


HO 


V 


K(CHA 


the  resulting  body  has  a  weak  narcotic  action. 

It  would  naturally  be  inferred  that  the  replacement  of  the  H  in  the 
hydroxyl  by  a  third  methyl  would  increase  this  narcotic  action,  but  this 
is  not  so :  on  the  other  hand,  if  there  are  three  ethyl  groups  in  the  same 
situation  a  decidedly  narcotic  body  is  produced. 

The  influence  of  position  of  an  alkyl  in  the  aromatic  bodies  is  well 
shown  in  ortho-,  para-  and  meta-derivatives.  Thus  the  author  proved 
some  yenrs  ago  that  with  regard  to  disinfecting  properties,  ortho-cresol 
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vm  more  powerful  than  meta- ;  nieta  croeol  more  powerful  than  parii  ;  uo 
■gain  ottho-totto-toluid  u  jwjUououh,  enuring  icute  nephritis  ;  meta-aeeto 
toluid  lias  but  feeble  loxJb  KftSotH  but  in  useful  u»  an  antipyretic  ;  ami 
I*ra-oceto-Uihiid  i* 

la  tli*  trio*ybens«ne*<,  in  ulm-h  tli<T«  ar»>  thro*  li\ilr<>xyi*t  thn  toxio 
action  in  givftUr  whdi  Ifafl  hydnvcyla  aw  conaecutiva,  n*  in  pyvogaNo), 
than  \\3h-ji  ilir-y  am  iynimi'1,1 ;.  ;il,  aj  in  phhmrylurin. 


HO  '       ' OH 

Fblfirnjrliu'in. 

The  introduction  *if  methyl  into  the  complicated  moUoolfl  of  an 

llkalc-iil  ofWn  ;  !  tin:    tn.:,  .:.    Iininc  mimI    methyl 

hniriiie  Instead  of  pi-tilm-iii^  U'tanii*  huw  :m  ai-iimi  on   mini  fcu 
lilte  curare. 

Hcnroyl-ecgoninn  hou  no  load  unrcathotic  action,  but  the  introduction 
•f  tnathyl  into  the  molecule  endows  it  with  n  powi-r  nf  deadening  tin- 
Moaaiion  of  |1m  dtln  locally;  on  the  other  hand,  COOOfchjl  produces  uo 
•fleet  of  thi*  kind. 

Dn  Cram  Krown  nud  FrOftor  *  hava  miggwtod  tlmt  thara  u  «om© 
n»lMl'i'i  between  tooriclt)  and  thn  saturated  nr  rinn-natmntrd  condition  of 

Hinsbcrg  nnd   Trcupcl  have  atudicd  the  physiological  effect  of  sub 
diluting  various  alkyls  fur  the  hydrogen  of  the  hydroxy!  group  in  pari 
"1. 

Para-aceto-uiuido  phenol  when  given  to  dog*  in  dose*  of  0.0  gnu.  for 
every  kilogr.  of  body  weight  cnueoe  slight  niimotir  mptOIPI,  with  alight 
!*mlyri» ;  there  is  cyanosis  and  fu  th*>  hlood  much  raotlupmoglohin. 

In  -   i  if  half  a  gramme.  (7 "7  grain*)  act  ax  an   antipyretic, 

relieve  neuralgia  awl  have  weak  narcotic  effect*. 

The  following  ia  the  remit  of  *ub*titutuig  certain  alky  Ik  Ua  11  in  the 
HO  group. 

(1)  Methyl. — The  narcotic  h L-tiun   in  (trcn^'thcurd  ami  lh<  etic 

action  unaffected.     The  mctlnrmoglohin  in  the  Mood  is  somewhat  lew. 

(•J)  Eth.  r«y  similar,  but  much    le*u    mcthosmoglobin    ifl 

Propyl  Autipyi'-Lii.  action  a  little  weaker.  McLhiemoglobin  in 
the  blooil  smaller  than  In  pun  :iot..mi.l  .  phenol,  hut  morn  than  when 
Ui*  methyl  or  ethyl  cotnimmid  U  adminwtn'od 

■  «,  AnaL  ai •'  /'.'■■■.■  .  rol,  ii.  91 1. 
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(4)  Amyl. — Antipyretic  action  decreased. 

The  smallest  amount  of  toxicity  is  in  the  ethyl  substitution;  while 
the  maximum  antipyretic  and  antineuralgic  action  belongs  to  the  methyl 
substitution. 

Next  substitution  was  tried  in  the  Imid  group.  It  was  found  that 
substituting  ethyl  for  H  in  the  imid  group  annihilated  the  narcotic  and 
antipyretic  properties.  No  methaemoglobin  could  be  recognised  in  the 
blood. 

Lastly,  simultaneous  substitution  of  the  H  of  the  HO  group  by  ethyl 
and  the  substitution  of  an  alkyl  for  the  H  in  the  NH  group  gave  the 
following  results : — 

MethyL — In  dogs  the  narcotic  action  was  strengthened,  the  methaemo- 
globin in  the  blood  diminished.  In  men  the  narcotic  action  was  also 
more  marked  as  well  as  the  anti-neural  action.  The  stomach  and  kid- 
neys were  also  stimulated. 

Ethyl. — In  dogs  the  narcotic  action  was  much  strengthened,  while 
the  methaemoglobin  was  diminished.  In  men  the  antipyretic  and  anti- 
neural  actions  were  unaffected. 

Propyl. — In  dogs  the  narcotic  action  was  feebler  than  with  methyl  or 
ethyl,  and  in  men  there  was  diminished  antipyretic  action. 

Amyl. — In  dogs  the  narcotic  action  was  much  smaller. 

From  this  latter  series  the  conclusion  is  drawn  that  the  maximum  of 
narcotic  action  is  obtained  by  the  introduction  of  methyl  and  the  maxi- 
mum antipyretic  action  by  the  introduction  of  methyl  or  ethyl.  The 
ethyl  substitution  is,  as  before,  the  less  toxic* 

The  effect  of  the  entrance  of  an  alkyl  into  the  molecule  of  a  substance 
is  not  constant ;  sometimes  the  action  of  the  poison  is  weakened,  some- 
times strengthened.  Thus,  according  to  Stolnikow,  dimethyl  resorcin, 
C0H4(OCH3).,,  is  more  poisonous  than  resorcin  C6H4(OH).».  Anisol 
C^HjOCHj,  according  to  Loew,  is  more  poisonous  to  algae,  bacteria,  and 
infusoria  than  phenol  CgH^OH.  On  the  other  hand,  the  replacement 
by  methyl  of  an  atom  of  hydrogen  in  the  aromatic  oxyacids  weakens 

yO.CH, 
their  action;    methyl   salicylic   acid   C,.H,<^  is   weaker  than 

XX)OH 
/OH 
salicylic  acid  CAl.\ 

XJOOH . 
Arsen-methyl   chloride,  As(CHs)Cl„  is   strongly   poisonous,  but   the 
introduction  of  a  second  methyl  As  (CH3)2  CI  makes  a  comparatively 
weak  poison. 

*  Ueber  die  phyriologUchc  Wirkung  des  p-am  ido-phenol  u,  einiger  Dentate  deaaclbcn. 
O.  Hinsberg  u.  0.  Treupel,  Archivf.  Exp.  Pathol,  u.  Pharm.,  B.  S3,  S.  216. 
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J  23  la  *>mn  cam-*  till  boiMM  of  ("O  gn>ups  WCftkftXUI  the  action  of  a 
poison ;  thua,  in  allftPtoTn  thaw  IM  tlucc  cnrbcuiyl  (CO)  gronpe ;  this 
tubstance  does  not  produce  excitation  of  the  spinal  cord,  but  it  heighten* 
mnwuilnr  irritability  and  causca,  liko  xanthin,  mnacuUr  rfgldltj;  alio- 
xanthin,  with  a  similar  atructnre  but  t-untaining  nix  coihonyl  groups,  dooft 

B    't    '.'■:-.      |  ill!.     ,u  kiQD. 
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|26.  A  u'iMT-ihi|  |«  i  an  put  forward  and  supported 

wkth  great  ability  by  Oscar  Loew*  which  oxplain*  the  action  <•!  |"-uVni. 
H—llllll^  that  living  ho*  ft  diffrrrnt.  it  imposition  Ut  dead  albumin; 
Ibtimin  of  the  chamiat  ia  ;i  dead  body  <>f  a  doflniU?  compoMtion  and 
hftfl  ft  Mable  character  ;  living  albumin,  mob  no  circulates  in  the  blood  or 
form*  the  protoplasm  of  the  tittues,  i«  not  "  viable  "  but  "  labile "  ;  Loew 
nrs: — "If  tin*  did  idea  [tftOC8ptftd  that  living    dhumiri  i*  rlu-iiiiralty  tin' 

taaie  substance  a*  tli.it  which  i*  dead,  numerous  toxic  phenomena  art 
inexplicable.  It  i;i  in:po.«iblct  fm  instance,  to  explain  how  it  is  that 
Mttai  and   hydroxyIainin<'  NIUMI  arc  toxic,  oven  with  great 

itiintlnn,  on  nil  living  animals  ;  whilst  neither  of  Chun  imbalances  havo 
the  smallest  action  on  dead  plasma  or  the  ordinary  dieaolYcd  pnsaira 
albumin,  there  must  therefore  be  prerent  in  the  albumin  of  the  living 
plasraft  ft  grouping  of  atoitia  In  a  ulabU$n  oondltfan  [AtomfnggatrungHi 

labile  Art)  wlm-li    am  rapalili-  uf  vnttffaia,    Into    n-m-tiniM  ;    -ui-h,  iirmnl- 

ing  to  our  present  knowledge,  can  only  be  the  ftldchydc  and  the  keUuw 
'I'lii    it:  t   mentioned  groups  are  more   labile   und  roact  in  far 
greaUr  (Btatioa  than  the  latter  grou 

LotV  OOMldai  that  all  riulistoucc*  which  enter  into  combination 
with  aldehyde  or  ketone  groups  must  be  poisonous  to  life  generally. 
fa  instance,  hydroxylaiicu. ,  dia&idfl  and  ita  derivatives,  phonylhy- 
draxine,  fre*  ammonia,  phenol,  pnia*ir  ucid,  liydric  sulphide,  sulphur 
idi  acd  U)C  acid  sulphites,  nil  enter  into  combination  with  aldehvdr. 
So  again  the  formation  of  imide  group*  in  the  ftlttmfttffl  ring  increases 
any  poisonous  properties  the  origami  aubetanoo  poaaeaaea,  because  the 
imide  group  «iki!v  cnton  Into  combination  wii.li  iiMi-livib' ;  thus  piper] 

dine  (CU,)SXI1  i*  nnous  thoQ    pyridUM  (CH).NT  ,  0OBUD0  Nil 

(CIL,)4t  >l      01  H  ,  is  more   ixrisonous  than   collidino  KfCH), 

C  -CH  -  (CHJj ;      pyrrol      <CH),NII       than       pyridine      (CH),X  ; 


•  Eim  *at*rtieh*$  Sytt'ut  t\  ■  '.y  g  rkunQ  a,  lloaMhtfli  1S°3. 
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CdH6-CH-XHv 

and    amarin*  |  >CH  - CcHy    than     hydrobeniamide 

CJL-C   =  N^ 


CgH.  —  CH— ^v 

>CH-C„H5. 

If  the  theory  is  true,  then  substances  with  "  labile  "  amido  groups,  on 
tho  one  hand,  must  increase  in  toxic  activity  if  a  second  amido  group  is 
introduced ;  and,  on  the  other,  their  toxic  qualities  must  be  diminished 
if  the  amido  group  is  changed  into  an  imido  group  by  the  substitution  of 
an  atom  of  hydrogen  for  an  alkyl. 

Observation  has  shown  that  both  of  these  requirements  are  satisfied  ; 
phenylenediamine  is  more  poisonous  than  aniline ;  toluylenediamine 
more  poisonous  than  toluidine.  Again,  if  an  atom  of  hydrogen  in  the 
amido  (NH2)  group  in  aniline  be  replaced  by  an  alkyl,  e.g.  methyl  or 
ethyl,  the  resulting  substance  does  not  produce  muscular  spasm  ;  bat  if 
the  same  alkyl  is  substituted  for  an  atom  of  hydrogen  in  the  benzene 
nucleus  the  convulsive  action  remains  unaffected. 

If  an  acidyl,  as  for  example  the  radical  of  acetic  acid,  enter  into  the 
amido  group,  then  the  toxic  action  is  notably  weakened ;  thus,  acetanilide 
is  weaker  than  aniline,  and  acetylphenylhydrazine  is  weaker  than 
phenylhydrazine.  If  the  hydrogen  of  the  imido  group  be  replaced  by  an 
alkyl  or  an  acid  radical,  and  therefore  tertiary  bound  nitrogen  restored, 
the  poisonous  action  is  also  weakened. 

In  xanthin  there  are  three  imido  groups ;  the  hydrogen  of  two  of 
these  groups  is  replaced  by  methyl  in  theobromin  ;  and  in  caffein  the 
three  hydrogens  of  the  three  imido  groups  are  replaced  by  three  methyls, 
thus : — 

NH— CH  N .  CH,— CH  N  .  CH.— CH 

I         II  II  II 

CO      C— NH  CO  C— N.CH3  CO  C— N.CH, 


I       |     >  |  |     >eo  I  I    > 

NH— C=-N  NH C_=N  N ,  CH,— C=N 


Xanthin.  Tlieobroniin.  Caffein. 


and  experiment  has  shown  that  theobromin  is  weaker  than  xanthin,  and 
caffein  still  weaker  than  theobromin. 

Loew  f  makes  the  following  generalisations : — 

1.  Entrance  of  the  carboxyl  or  sulpho  groups  weakens  toxic  action. 

2.  Entrance  of  a   chlorine   atom   exalts   the   toxic  character  of   the 

•  Th.  Weyl  (Lekrbuch  der  organischtn  CHemit)  states  (p.  385)  that  amarin  is  not 
poisonous,  but  Haccheti  {Jahr.  d.  Chcmie,  1855)  has  shown  that  250  mgrma.  of  the 
acetate  will  kill  a  dog,  80  mgnna.  a  guinea-pig  ;  and  that  it  is  poisonous  to  flahaa, 
birds,  and  frogs :  hydrobenzamide  in  the  same  doses  has  no  effect. 

t  Bin  nalwrlichc*  SyiUm  dtr  Qjfl-virl-ttngcn,  Munchen,  1803. 
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catalytic  poisons  (Lotw%  catalytic  poiwxui  are  nlmhoU,  lUitr,  cidcWunu, 
chloral,  carbon   tetrachloride,  methylnl,  carbon  disulphido   and   volatile 
hydrocarbons). 
;i   Eftftvuci  <"(  hydroxy]  groopi  In  Uu  cataJjtk  |*-ii*onsof  th*  fatty 

*cri«s  wc*ktn>  tOXii    iliai.irl.-r  ;  im  tin-  nthrr  lmiid,  ||  '.■■  t    Aicity 

of  the  substituting  poison*.  (Kvaiuplc*  of  LoeVaclas*  of  "substituting  " 
poison*  arc  hydroxylaruinc,  phonylhydrnzinc,  hydric  cyanide,  hydric 
-Hi]  liiilc,  iiMi-hydn.  and  llir  phenols.) 

4.  A  substance  increases  in  poisonous  ohanstal  through  evwry  influence 
i  increase*  its  power  of  reaction  with  aldehyde  or  auiido  groups.     If, 

U*  cxarapla,  an  amldo  or  [srfdo  gn>u|.   in  th  a  moloeula  bo  mndo 

marc  "  Ubil*,*°  or  if  thHro  Unfad  nitmtfnn  i«  converted  iota  nitroj;nn 
connected  by  two  baniU,  whether  through  fcdditfqo  of  water  or  trans- 
position {Hmlagarung)  or  if  a  second  nmido  group  enters*  the-  poisonous 
quality  U  IttCHMUt     PltMUM   "f   »    ftogktta   group   may    modify  tin* 

5.  Entrance  of  an'  itmgtlMa'  the  poisonous  character.  If 
a  carboxyl  or  a  sulpho  group  in  preac-nt  in  tho  molocnlo,  or  if,  in  poMing 
tfircagh  tlw  animal  body,  ncfpitiw  pODpl  combine  with  the  pnixnn 
molecule,  or  carbosyl  ^n»uju  are  formed  is  the  mlu]  molecule;  in  such 
caeca  the  poisonous  character  of  tho  nitro  group  may  not  bo  apparouL 

6.  Sutatunccs  with  doublo  carbon  Unkings  aro  mora  poieonou*  than 

the  r/ir^|»i  iln  u'  ntUnttfld    RlbftUl <.     Tlnw  u.Miririfl  with   tho  double 

linking  of  tin-  carbon  of  CM.  f«  i poi    BOtti  than  choline  ;  vinylnmine 

than  etnylumine. 


I  H 


>.*<^ 


M      UH, 


iie. 

i/II.Mi 
>iiiiiip. 


•CH,— rn.oH 

C1I, 
COUTH. 


Klhylniniiir. 

iveetigatod  tho  compnrntivo  toxicity  of 

D  :  r       I  \  .ifl  on  fifth,  nMncrftpecjpjinf  Scrnmiis,  Crenolabrut, 

and/u/t'u*.     Tli    I  !  loi   '    of  tho  metal  was  duoolted  in  water  snddilutod 

until  j-4it  that  ftUtsnRth  was  tttafaod   in  which   tho  li*h   w->uhl   hvr  4* 

I«Ourw  ;  tliii,  when  exptOtted  In   gtattBMI  pW  Iftrt,  bf  CfllUd  "  the  limit 

The  following  is  the  main  tcault  of  lb  .  bj  vhMl  it  will  bt 

s*oa  tliat  Here  «*-»<  Mind   no  imm   i    Ih-iwoco  "th*  hunt  nf  toxicity" 
and  the  atomie  weight. 

"     '/A    fa    ftnWU    compiw  ■*"  difftrcaU    JMo.tr. '     A\*V   cfc   Jf*.    CA.    JM 
Ctw/t  &*W.,  t.  A.I.!..   1W1,  p.  d«. 
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TABLE  SHOWING  THE  RESULTS  OF  EXPERIMENTS  ON  FISH. 

No.  of  Limit  of 

Experiment*.            Metal.  Toxicity. 

20.  Mercury, '0002© 

7.  Copper^ -0033 

20.  Zinc, 0084 

10.  Iron, '014 

7.  Cadmium, '017 

6.  Ammonium. '064 

7.  Potassium, '10 

10.  Nickel, "126 

9.  Cobalt iJW 

11.  Lithium 3 

20.  Manganese, *80 

6.  Barium,                       '78 

4.  Magnesium, 1*6 

20.  Strontium, 2*2 

6.  Calcium 2*4 

6.  Sodium, 24*17 


V.— Life-Tests ;  op  the  Identification  of  Poison  by 
Experiments  on  Animals. 

§  28.  A  philosophical  investigation  of  poisons  demands  a  complete 
methodical  examination  into  their  action  on  every  life  form,  from  the 
lowest  to  the  highest.  Our  knowledge  is  more  definite  with  regard  to 
the  action  of  poisons  on  man,  dogs,  cats,  rabbits,  and  frogs  than  on  any 
other  species.  It  may  be  convenient  here  to  make  a  few  general  remarks 
as  to  the  action  of  poisons  on  infusoria,  the  cephalopoda,  and  insects. 

Infusoria. — The  infusoria  are  extremely  sensitive  to  the  poisonous 
alkaloids  and  other  chemical  agents.  Strong  doses  of  the  alkaloids  cause 
a  contraction  of  the  cell  contents,  and  somewhat  rapid  disintegration  of 
the  whole  body  ;  moderate  doses  at  first  quicken  the  movements,  then 
the  body  gets  perceptibly  larger,  and  finally,  as  in  the  first  case,  there  is 
disintegration  of  the  animal  substance. 

Roesbach*  gives  the  following  intimations  of  the  proportion  of  the 
toxic  principle  necessary  to  cause  death  : — Strychnine  1  part  dissolved 
in  1500  of  water  ;  vera  trine  1  in  8000  ;  quinine  1  in  5000;  atropine  1 
in  1000 ;  the  mineral  acids  1  in  400-600  j  salts  1  in  200-300. 

The  extraordinary  sensitiveness  of  the  infusoria,  and  the  small  amount 

of  material  used  in  such  experiments,  would  bo  practically  useful  if  there 

were   any   decided   difference   in   the  symptoms  produced  by  different 

poisons.     But  no  one  could  be  at  all  certain  of  even  the  class  to  which 

•  N.  J.  Roubach,  Pterin.  Zeitachr.  fUr  Russia  nd,  xix.  628. 
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the  poiaou  belong  were  he  to  imtcL,  withuut  a  previous  knowledge  of 
..jut   bri    '•■'•'i    iddad    lofibd    w;,!.r.  (!,■    BBOtfMM   of    poi;-on<'d    mfir-orii 
llcnco  tho  fact  !*  BOTI  •■nri.ni>  Mini  BMfol 

Cephalopoda. — The  action  of  9  few  poUnns  on  r.hr  CAOhllDpoda  hn* 
been  investigated  by  M  R  Yung.*  Cumm  placed  cm  th<-  .In  b  id  BO 
effect,  but  on  tho  bmnehiro  led  to  general  paralysi*.  If  give*  in  even 
lilt^Mi  tum«  »  greater  dose  than  necessary  to  kill  a  rabbit,  it  was  not 
aluay*  fatal.  DlTod    111    "Mwdi-r,  in  the   proportion  «H 

to  30,000,  causes  nioat  marked  symptom*  The  first  sign  is  relttttfoo 
of  tk»r  clirtmiaUi'lioro  tiivw-la  ami  the  OlOBfakg  oi  fiifl  obioatttphom  ;  tho 
animal  jwU*,  the  mplmtory  movomonta  bocomo  more  powerful,  ind 
at  the  end  of  a  no Ul tin  augmentation  in  thfir  number,  they  fall  r»Jl 
from  the  normal  number  of  25  to  0  a  minute.  Then  tetanus  DOOUaci  i 
aft*i  a  time,  rarying  frith  the  dose  of  tho  poison  j  tho  arm  stiUbn* 
«niT  •■  likfl  Conn,  *he  mttn  bodj  b  oouvulnd,  the  respiration 

\Vt\  -.  tl  i'   Dii  i  ill  empties  hi-  pouch,  and    at.  t.l ml  nf  |  f.nv  uiiniiN ■ 

iidMd,  in  &  stato  of  ureftt  muscular  rigidity.     If  at  tin*  m>  i  u-nt  ii    > 
opanod,  tin-  ruon  bosH  to  found  rtQJ  frttting     BHeotuu  ad  otha 

joukum  irvrc  BXpCXfantntad  with,  and  the  cophnlojiodn  were  found  to  Iwi 
generally  sensitive  to  the  active  alkaloids,  and  to  exhibit  more  or  lem 
marked  symptoms. 

Inaocta.   -Tho  uuthor  devoted  coneaderabl©  tunc,  in  tho  autumn  of  1683, 

to  observation  on  il:i   efloCt  Of   "itnu  alkaloid*  mi  r.hi mmim  M  >w  My, 

thinking  it  inwibK'  that  the  insect  would  exhibit  |  nScital  Mite  of 
symptom*  of  pbyaiological  phenomena  to  enable  it  to  bo  used  '»>'  Mi  I 
toxicologut  an  a  living  reagent.  If  so,  tho  cheapness  and  ubiquity  of  tho 
tiny  lifo  during  ■  eOMsrienihli'  nur  would   reranHUOd   D 

i.r  purpose  Provided  two  blow-flit*  are  caught  and  pitted  beneath 
glass  afcodee— the  one  poisoned,  the  other  uot— it  is  MUpfiftlng  what  a 
variety  of  symptoms  cnu,  with  ■  little  practieo,  bt  dUfttagctiilMd      WfTtl 

Mli'b  of     |MI|iiI-,   Mild     tbfl     WBnt    of     ir:-[.i:.ttniv   .Hill     I  :it*l  IH" 

morruiente,  an,  m  u  ta  pe  imcntal  point  of  view*,  defecta  for  which  no 
amount  ox  variety  of  merely  muscular  symptom*  eon  compensate. 

From  the  nature  of  the  case,  we  am  only  h   In  the  poitonod 

fit  dulntsu  or  vivacity  of  movement,  loss  of  powei  in  walking  un  aiuooth 
surfaces,  :<  i  :  the  Ultegumeut,  di-";-l«*rlv  movement:   of  ll.<    hinl 

:  <  :  ion  >,i  the  Meaty  probodoif,  in  I  partly*  is,  ■'- ii.-th-i  4  U\  erwiDga 
My  •xprrim^nU  wrr*»  rhiffly  made  by  smnarinff  the  extracts  or  neutral 
■olutiona  of  poidona  on  the  head  of  tho  By.  In  this  way  some  of  it  i- 
invariably  taken  into  the  ay»t«mf  partly  by  direct  absorption,  and  partly 
by  the  inwet's  efiorU  X/>  free  iUelf  from  the  foreign  substance,  in  wUdl 
it  tsaco  Sta  leg*  and  proboscis.  For  tha  aynptonu  vltnoand  after  th« 
*  QbMs*   H  id  ,  •    Ed   p  ;100. 


44 


POISON'S;   TIIEIP.   EFFECTS  AND   DCTI- 


[5  29- 


D  of  - . : :---r. :t: ,  d^'iului,  and  wroaiitinc,  th*  reader  U  nfonxJ  to 
Aitfalea  on  ilnw  «iiltfirjiiio»«. 

to  poiootung  by  aauaagea,  bad  meat*  «urarioe,  and  in  obtctira  c**f* 
jjonarally,  in  the  present  state  of  acienec,  experiment*  on  lma*  an  in  ml* 
are  absolutely  nceeosary.  In  Ihu,  and  in  this  way  only,  in  very  many 
inatanoc*,  qui  the  rxj*rl  pKTVO  HV  pn-swe  <if  ryin"tir,  or  uliow  the 
absence  of  chemical  poiaon. 

Tin*  Vivw*>ctii»ii  A  i-nr,  effectually  precludoetho  two  of  life-tots 

in  Kn#lnn<t  KT«  Ko  HnCTIwd  institution*.  Heuc*  th*  "method*"  of 
applying  life-trvda  drwTibrd  in  fonnri  mlitinnt.  will  )*•  muittrtl, 

j  30.  Effect  of  poiaona  on  tho  heart  of  Cold-bloodod  Aniinala  -The  Virlawrtion 
Act  don- not,  tammr,  interfere  Wftll  the  uae  of  certain  linn^;  t-^tj,  »ueh,  for  lunUncc. 

a*   the   toiIiiiK   "f    tlir   *0tlon   of   pOUOtl* 

tlifl  rrwntlj   ratirpaUd   hcaita  of 
cold-blooded  an  I  mil*. 

Tlir  battt  .»f  Out  fmjf,  i.f  ilia  tur: 
tlio  tortotae,  and  of  the  ihaik  will   beat 
ir^nlnrlj-  At  a  Ion*  AM  after  removal 

i.»'  IkhIv,  if  »u|t|ilinl  will)  a  regular 
•ttreiin  uf  nutrient  fluid.  The  fluids  ueed 
Ibr  tliia  |>urpoan  arc  the  Muod  of  llic 
lifffMTiiiu  ililir...!  n-itli  1.  ni.'iiuii  ult  xnlii- 
tlon,  or  a  ternm  albumin  anlnuon.  or  a 
-  ptr  cent,  solution  of  gom  amnio  in 
which  red  NOod  OOTpMahi  »«  *u» 
landed.  Tli'  afmpl at  «|rp«i«iui  to  uso 
1  thai  known  an  ,r  WIIIUnwV"  TYH- 
lUma'  apparatna  consUu  of  two  glut 
IiiiUh  [mm  diagram),  th*  one,  P.  r,.n 
tatuing  nutrient  fluid  to  whiah  a  known 
i| iiAtitiiy  of  the  poieou  ha*  been  «<l<i"l  , 
llic  ' >L li •  1 ,  N,  "MiUiiiiiiK  tin'  umn  fluid 
but  to  which  DO  jmivfij  hut  been  iddod  . 
tin  hc  bulb*  are  cnunocted  by  naoutrlmiir 
tubing  to  a  thrw-wny  nil*.  T,  and  cn^li 

if  rao it  It-how:  tubing  ha*  a  p  raw  tin- 
grow  dipt  V'and  V ,  tlio  three-way  tubu 
U  connected  with  a  wider  tule>  contain- 
ing a  talvr  flout,  K,  which  ^ivcx  (tvv 
juuAigo  of  Huid  in  one  direction  only, 
tliat  i««,  in  »!"»  ilin-i'iinn  ol  tbt  arrow  ; 
tli  La  hut  wiile  ttibo  ia  conuaetod  with  a 

MJ   of   tubing,  whiah  agnin   ia  Mg 

1  .Mtli  tho  «ort*  of  tUe  lioart 
under  aHmlaatiffBi  tha  othw  U|  of  (hi 
V  Milir  h  rOiilieutod  with  OBOtba  nUl 
tube,  X.  hoviDK  a  rtf't  fllTO,  F3  :  tli* 
llcml  coutainiiig  a  ilropof  maWaty  and 
[KMiinttihg  (like  the  lloat  ralvo  K) 
paaaafir  in  CM  diivcliou  only  of  fluid,  it  ia  otrffou  that  if  tlio  clip  0OBRDUU% 
eating  with  ?f  li  o]icnnl  and  the  clip  coinimioicatino,  with  1*  in  iloaod.  Uie  uuiuial 
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fluid  will  In  uiui  nl-.iu-  through  the  heart  ;  if,  on  tho  otlior  hand,  ths  i'  ollp  U  open 
and  the  N  dip  flowed,  tlie  |>oi»on«i  Mood  will  alone  f««l  tho  liMrt.     It  i»  also  elsar 

that  \ty  iai>  iwilH   thr  holLa,  tlio  drriiliiting  lluid  tail  )k  di:!iv--:i-'l  &l  any 

pnwar*.  high  or  low.  Should  a  babble  of  4ir  fret  Into  the  tube*,  It  can  be  got  rid  of 
Iit  removing  th*  rnrk  at  S  mid  bringing  thii  fluid  nji  r.o  llin  ]«r*l  nf  th*  top  nf  lha 
aperture.  Tbc  obwrrttioii  i*  mads  by  lirat  ascertaining  tho  number  nnd  character  of 
tli*  I  watt  when  tli*  normal  fluid  i«  r-irculating,  and  then  afterward*  n-ln'ii  tln>  normal 
t»  (vfliCM  \>f  iJic  [Kiiwini'd  llnid.  A  >iiii]'l':i  but  Km  BOQQtatt  ptQOMI  u  to  pith  two 
froga,  ri<*-  their  rnjvaLivo  hearts,  and  place  the  heaxta  in  vieteh-gliasca  contain- 
ing riffir*  serum  or  a  wdnii.m  ftf  ONDQQfl  wit  .strength  0*78  pal  BtTfll  t  ;  10  tbfl  08> 
heart  in  BOW  •tided  it  aolutton  of  the  potton  under  •lamination,  and  th»  dlllerenee  In 
th*  babarioitr  »nd  chancUr  of  the  hoots  nnt#d. 

Tin)  phancmuna  to  bo  »p#tully  loolttd  for  are  tin-  following  I — 

'..    The  hcait  at  I  lie  height  "I  ibr  |«<i-.mh,hx  U*  am-Med  in  uiastnlr. 
:'.  Tim  Heart  at  the  hmght  of  the  iHiiaoniug  is  arrested  in  ey stole. 

irmt  In  diastole. —The  nrrcst  may  Im  pr  rented  by  tho  *>iiirai-itons  becoming 
m«ikrr  .it id  wmIst.  orafttftlu    O*0tflfld  bawl  pefiattUfl  ;  01  it  nay  '»••  prcvdml  by* 

Bandstfot  in  which  th*  torioU  «how«  adiiroreut  fianuanoy  to  the  res-Mela, 

Tho  final  diastole  may  ho  the  dloatole  of  paralysis  or  tho  dnut->lc  >f  irritation. 

'fit:  load  bra  etinmlua  of  tho  inhibitor.*;  ganglia,  and 

ouly  occam  afUr  joiftuidug  M  ihr  tuiuoariuo  group  ur  |Hji*un*.     Tin*  eoodltloa  may 

borwnpiU**!  hy  the  fnetthat  fontrantlnnmay  bo  Melted  b*  mechanical  and  eleotriral 

•tint  u  It  or  by  Uu  ifsiUoatSenal  atropine  aolntioa  ;  the  latter  paralyses  th*  inhibitory 

MfMW  centre*,  and  th  ore  fore  aots  tho  mechanism  going  again.     Thodiaitol*  oI'pQr«> 

I    tbo  uttut  fn>>pKiit  f'iriu  ofdattoi     It  tuny  readily  bo  dintin^mAlifld  from  Etu 

looauariiio  duwtole  ;  for,  iu  taOMUiaM  ifUatfflt   the  heart  in  full  of  blood  «nd  larger 

tlnii  noriiml  ;  but  iu  t)ie|nralytii'  form  the  heart  In  not  fully  extended,  beside*  wlii<:h. 

i  il  blood  rvplacw  i.(mt  whirh  it  pnlaonail,  th<  baaoi  Inaj  in*  mtflTaH 

for  a  abort  Mme,  the  reepon»e  i»  Ineoinplotu,  nnd  tho  end  tu  tho  tame  ;  bealde*  whieb, 

atropine  doe*  not  reetore  the  lienU,     The  diutolo  of  paralyiii  may  de]>end  on  parn- 

•  f  the  w>-r«lJrd*xcito-iiiot(jr^an^1ia{a»  with  iodal),  or  from  partly*  i»  of  tho  mat' 

ciiUi  tfwftk  oopptfl  . 

ISO.  Tho  effaet  of  iwlaoua  mi  tli*  Irin.—  Several  i«uiwii*  aflecl  the  pupil,  oan«iiiL* 
either  contraction  or  dilatation.  Tli-'  moat  *nt table  animal  li  tte  cal  .  ifio  pupil  nf 
tbe  oat  raoitdy  abowfalg  eitb«  stat*. 

Toxic  myoalf,  or  toxic  contraction  of  tho  pupil.  —There  ire  two  forma  of  toxic 

«>u*»>,  ou  ■  I    IfUoh   in  central  In  It*  orixm.     b    tide  form,  ehonM  the  poison 

be  appUad  !••  ili«  eju  iUelf,  no  inatli.il  contraction  folio W«;   i.lir  notwai  DWi   be 

i  n  otanaoaoly  to  prodiw  au  cflect    Tbe  'xntiaction  romnlaB 

until  dr*th4 

Tbacnnt;  «oh a oaaa  U  oontidarad  tol>*  iluutua  paralyxut  of  tho  dilatation 

Centre  jhbl  •'m./om'ejxim/jrfi-a  ecntm/U  ;"  tho  le»L  example  of  thift  U  tho  con- 
traction of  the  pupil  canted  by  moiphiu.'. 

In  the  *r<iiu4  cano  the  |Miivm,  t\hrttit<r  applinl  din-i  '.•>  ■  T  ■  ■  -  eyaOl  nil'iin-  tl-    i  n 
nil* lion  by  subcutBiieon*  Injection,  contneta  the  pupil ;  the  contraction  pcratitta  if 
tlm  ftn  It •itirp«rr»l.  hut  in  nil  oaaaa  lb-  nBttaattOB  Btty  In*  Qklftfld  tfttOtflbttt 
Ly  tbe  natof  etropuic.     An  maniple  of  tbi>  kludof  myoei*  it  tho  action  of  muscarine. 
It  U  «kj*i    I  -.1  invitation  nf  thf  i*nd»  of  the  ii-rtea  which  oontrart  lh«  ; 

anpatii  I  daeftaii  tim-w  eotsiomomriaai  •opptyinf  the  iphfawtar  iridia;  this 

form  of  myoai*  U  called  m^itii  fpatttcapt  riphtra,     A  variety  of  this  form  in  the  n 
wpmjtVM   rutMnUnt,  clr>|«wllug  nti  ^liiiiiihitinii  el  ll  >  E&lttC   IptdOotal  U  idia,  1080    "■ 
i  ingby  phyaostlgmlne.     This  cansea atrong  contraction  of  tli«?  pupil  whan  Ioeail| 
BidbUi  ion  ii  not  Lofluanood  by  emaU  local  np|.lic»tiuiwof  Atropine,  bnt 

It  may  Uchan^td  to  dilatation  hy  high  doaos.     Snbcutancotis  injection  of  small  doom 
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tit fhytttHiffttllM  <1<mh  but  niter  tlw   pujol,  I ■  1. 1   l*r$*  poiaonoui  <lo*«*  c<«tr*<t«  tltat 
I'tij-il  tn  a  rnorked  (11*11  ii't. 

Toxic  mjdriaaia.  or  toxic  diUution  of  the  pupil  —  Tbc  following  ta/ieliw  arc  to  I* 
iiutital  :— 

1,  Toxic  doaw  taken  by  the  mouth  or  ghcii  1»y  wbeiitaneouj  Injection  £»  rW 
tuMlroiK'  dilatation  ;  fhUrinUhmtiffar*  do  I  lu*«  in  mmlmWnntrastloa. 

i ><i  in  w.ltie  to  rtfmltfflttl  ••'  'i  '■  Meution  <*entr»,  lata?  pawing  Into  panlrti*. 
An  axaniplo  it  found  in  tb*  sctioa  of  aeon  it*. 

2,  Alter  ill hculancjiuur  Ioc*I  application,  a  dilatation  M  r;,ili--l  l.y  j'ln>  •'.; 

in  niodeinto  dove*     This  »  clia  racier  mtic  of  £- tctrali Ttt iu no  | <L 1 1 r s  I ■.  n i l  n < . 

3,  AftiT  tuiKiiUiiruti*  injfciioii,  ur  if  up|il(«*l  IttalfJ  [fl  v<tv  •;iihU  i\n*m,  dilatation 
occur*  perflating  to  death.  (<argc  tloaaa  or  pliyaoaUgmlno  nootralia*  ilia  diUutmn, 
i.ni  if  iinnt  inl1nanca4  hy  BUMUtea  or  pilnrarpin.-  tl-i-  1-nn  it  clone toruUic  of 
atropine,  ami  it  lint  boon  called  myJri&ti*  ptnttf/tica  ptrif/turru 

The  litatt  at  tin-  ln-i>;tit  of  tltc  poUoning  «t0|>»  in  ayatole. 

•£,  Anaittu  iyatulc— Tli«  *y*tolr  pn^ilinf  i-hn  arraat  in  far  stronger  than  nor- 
mal, tiio  ventricle  often  com  ncUng  np  Into  a  llttlr  luni>>  tion  of  QtfftMad 
it  ||wdBllj  10  1*  *»t»n  in  pniiniiinff  by  digitalic.  In  poisoning  hy  digltalta  tha 
vimtriolu  in  arrv«t*d  before  the  niti.-I.  ;  In  inatcaritio  jtoiwminff  lii«  aurirU  ttop*  ba- 
foro  the  ventvulr.  If  tho  roaerroir  of  William*'  op|*r*tu»  U  raited  wuto  ini  rnaaa 
the  premiir*  within  ilia  vntii'lr  tU  U,.t  nwy  1»    i                        |  tune,  to  a^ain  ceaae. 

1  fin'    li    ml  uinlwfhl  InfliMKH  ||f  ■»■  poiaon  imv  bl  finally  divided  i 
ton*  tn  aem-fam  if  any  ptrtl  ittll  r.intnuM  |  flu  tignineancv!  of  tliu  It.  tint  tlia 
pntticulargungHiM)  tupplwng   that   portion  ..!    Mm  boart  hat   nnt  haen  al! 
■  lie!  ,_■  •  r  i  t;l  i'V  to  In*  looker!  foraro  Itemak'e,  on  the  boundary  of  tho  afiai  tad  nuricl*  ; 

Luilwif^a,  on  th. i  aari  ■  indtbjcaptui  of  tbaaariolei  BiddorV,  onthe  atrio*.  > 

riibii  lntiili ■:,  M)l*ci*11j  in  llic  vulvi'-t  ,  mid  Du^iet'»  jtaujt'iiou,  Imtm'i'u  (!».'  muevular 
BunM  Ai'conlliigto  Ikto|i<I,  poisons  acting  like  mnawarineaJfftfit  every  portion  of  the 
heart,  and  m>  irim  N  ttOMi  tbi  aOBtnotUM  i»»w^r  of  rvwy  poHloi 


VI.— General  Method  of  Procedure  in  Searching: 
for  Poison. 

J  31.  MiniTil  huI^Uih'i^,  ur  li<|iiiil>  i   ml  i  n  i  ■:  unU  inor^iiiic  matlW^ 

cati  oatiM  em  pocribli  SUBoulty  to  any  our  win>  i 

li^iition  ;  but  tliv  BlibltBBCOl  whlob  nxorciiui  the  skill  of  U*l  aXpttt 
IH  orgnnic  fluula  or  solido. 

T)ir  first  thing  to  be  demo  in  to  HOtfl  UCOnfadj  the  nmnrior  in  whicli 
tho  anmplca  have  been  pucked,  wliottu  the  «cal*  Lavo  bfou  Uuiporc<l 
with,  wlii-tiier  tho  vew«I«  or  wmppow  tlwmwlvea  nro  likely  to  btVi 

tiiii!  ii  iin.ii.cd  the  JtrUrlM  writ  ;  mul  jImh  to  ta%k%  ft  vrry  Cartful  ohacrvft- 
i  mi  i  iif  Qu  dppMnocOr  fBtcUj  colour,  ami  midiim  uf  Lin-  inatU^na,  mil, 
foTKOtting  to  take  the  Wttgfat,  if  solid- -tho  volume,  if  liquid.  All  thejo 
nro  obvious  ptooniitiorn*,  ro'-piiring  ti»  purli  *ui:ir  <lir«ction*. 

If  til"  olijt'fl    i»f    IT-.  :ilr|i    i*     I. In-.   h|..:i  :m  h   ntul     itn  cohUmiI-v,   Mir     nmUMiU 

ohouM  be  uarclully  ti  ui-f<r  n  <I  to  a  till  ■  oriionl  -In-  ,  ll,  ■  .  i  .in  i-.ut  «>|»rnt 
sproail  out  ou  a  «\\Kvl  of  uln^s  and  examined  minutely  by  a  lciu,  picking 
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out  any  «u«piciou*4ookiriK  substance  for  closer  observation.  The  raucous 
m«!iiibnine  should  now  ho  well  rlr.-m^tl  by  the  aid  of  n  wash-lxiltlc,  ami 
if  there  is  any  necessity  for  destroying  the  stomach,  it  may  be  eawntial 
in  important  case*  to  Iiavo  it  phou^ruph'Hi.  Th«  w.-i-'huiga  having  been 
added  to  the  coulenta  of  this  stomach,  the  sediment  ia  «Aparal*d  l&d 
submit  section,  for  1 1-  ntu*t  lw  mn«nih«nad  that,  i.*n»|  active  of 

il»<-  discovery  of  p<-m*i«i,  ..  knowledge  ol  Um  nttan  Dl  Um  food  Inst  eaten 
by  rilt-  fltooeeed  may  bo  of  cxtrome  value. 

If  the  de.itli  has  Trolly  taken  1'lncn  from  diwustt,  nnd  not  from  potMBj 
or  if  it  hoji  been  caused  by  paiaon,  and  yet  no  definite  hint  of  the 
particular  poison  enn  be  obtained  cither 

ODptOBH   <>r    OJ  the  attendant 

uoftanoea,    die   innljet   l«a*  i>i*> 

'ill  Usk  oi  BO  i  lYOVrio|  tO  in- 
itiate a  process)  of  analysis  which  will 
fatly  to  discover  any  poison  in  the 
aiiiin.il,  vcgeKtl'li'.  or  ihiihtiI  kin^il.  |  I 
l<:  \bk  ;>uriyjae  I  have  devised  the 
process,  which  difi  r  from 
thosn  thnt  have  hithorto  boon  pub- 
lish.-il  Jiiumh  En  the  prominonce  g 
to  opmtio  biflb  recaaiDi  and 

ition  of  biological  experiment 
as  a  cutter  of  routine.  Taking  one  of 
lit  uses  tlmt  can  occur 
— \ul,  one  in  which  a  BUftU  '|u;mli;v 
only  of  an  organic  solid  or  fluid  i« 
available — the  brut  method  of  pro- 
cedure is  the  following:— 

A   email    portion   is    rooerved   and 
examined     microscopically,    nnd,    if 
ible,  rabmkted  to 

i  cperiniente.    Tim 
i    i>  *t  once  cxnniined 

itters,  and  having  boon  placed  in  a  strong  flask,  and,   if 

tr*J  nr  ilkalinr,  nembly  ■adulated  with  turuni    u  i  1.  Donneoted  with  a 

second  or  receiving  glnra  tubing  and  caoutchouc  corks.     The 

caoutehouc  cork  of  the  receiving  Sash  ha*  l  double   |"  tfoiattoH|  so  oe  to 

by  a  second  bit  oi  angle  tubing,  to  be  ooviecfced  with  the 

p  deacrfbed  In  the  a  ith  «r*  work  on  "  Foods,"  the  Hgureof 

h  ta  hero  re-poatcd  |        the  accompanying  figure).     With  n  Rood 

I  :  efficient  length  oi  fill-tube,  a  vacuum  may  he  also 

ned   that  for    practical   puqvosoe  is  ss  efficient   :n  n»n   cuued  by 
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porsnxs  :    i  jumi  eh  hh 


CS3«- 


mercury  ;  if  tit*  fall-tub*  dalivtra  ouUid©  the  laboratory  over  4  drain,  no 
offciwivo  odour  ii  experienced  when  dealing  with  putrid,  Minking  liquid*, 
A  vacuum  having  been  obtained,  an  J  the  receiring-flaak  aurroundad  with 
ice,  a  ilutillate  fur  preliminary  tenting  may  be  generally  got  without  the 
action  of  any  external  li  (  tlji^  w  loo  slow-,  the  flask  containing 

too  aubatonce*  cr  UqsUI  tm  I  t  •Aim:iiati>;i  mty  tie  xenUy  heated  by  a 
wat*r-bath — water,  volatile  oila,  a  variety  of  rolatila  auhtUneaa,  auck  aa 
prank  acid,  hydrochloric  arid,  phoapbOfOQ  *vr..  if  |ir>--»»-ni,  will  diatfl 
oyer.  It  will  be  well  to  free  in  thia  way  the  aiifatonc*-,  aa  much  aa 
poaaible,  from  volatile  matter*  ami  water.  When  no  more  will  come 
over,  the  dialillnh*  may  lw  carefully  examined  by  r.  '  1  and  the 

VWJOUfl  appropriate  toflti. 

The  next  atep  ia  to  dry  the  aample  thoroughly.  Thi«  ia  beel  effected 
alao  in  a  vacuum  by  tho  w*  of  the  aamo  apparatus,  only  thia  lime  the 
r.v'i-i\  int'-llnsk  ia  to  he  half  Allot!  with  *:rnng  sulphuric 
acid.  lly  now  applying  very  gen  lb*  heat  to  the  firat 
floek,  and  •OoISag  the  sulphuric  ncid  receiver,  even 
fltii'li  -  lb  I  1:  i"  :'■  tlio  Ittt-r  in  twenty -four  hour*  may 
bi-  iibtainm]  dry  «'ii<>n^lt  to  UWtltf 

Having  by  tl:.-«  mean*  obtained  a  nearly  dry  friable 

mat*,  it  ia  reduced  to  a  coarao  powder,  and  extracted 

TInafiKuivlafrom  viln  P^rolcum  elbcr;  tho  tfhlfltfon  may  t*  effected 

'     ,l*""  u^  '*  *  *"tnpr  '"  a  *IK't''1^  apiwutu*   (n*,  for  exampln,  in  a 

beadafiaafayaoatfc   WTK«  "8oxhlet"),  <>r  Ko  abcnk<r  place*!  in  tba  "  Etlin 

loaoo&dan^r;  1;  i.   ,,.,-. ,Vl,ry    uppimtti*  "  (-.■<•   h^r  >,   winch    w  adapted  to 

run  <>r  the  bell 'jm  U  ftn  uPr'Rut    rimiiilT      Thi*    pptrnlmim  tttABft   1 

"mi..  1  ■■  1  Lb  i:irr-  evaporated  and  leaves  the  fatty  matter,  |*»«ihly  Ofla> 
lamnnQiir**!  taminnted  by  trace*  of  any  olknloid  which  tho  >u  balance 
may  have  eonuim-d  ;  for,  although  moat  alkaloid*  are 
hMOfaUi  in  petroleum  liber,  v1  il.v  are  taken  up  in  wnall  ijuir  ' 
by  oile  ami  fat-,  and  are  retracted  with  the  fat  by  |*lroleum  ether. 
li  i<  honcc  nocvaaary  alwaya  to  examine  the  petroleum  e\i 
tag  it  up  with  water,  alightly  aciduluted  with  aiilphurie  acid,  which  will 
extrnrt  from  thr  fat  any  .trace  of  alkaloid,  and  will  permit  the  discovery 
of  audi  alkaloid*  by  the  ordinary  "  group  reagent*." 

The  ■nhaianm  BOW  bafag  (Weil  for  tin*  itnM  part  !r>m  water  «ud  from 
fnt,  1h  dig>Mti'd  in  tha  cold  with  nbanliite  almliol  for  aoui«  hntira ;  tho 
alcohol  iw  tillered  nil",  and  allowed  to  rvaporule  aponlaueoualy,  or,  if  speed 
i»  an  object,  it  may  be  distilled  in  toe-no*  The  treatment  U  next  with 
hot  alcohol  of  90  per  cent.,  and,  after  filtering,  tho  dry  reaiduo  ia 
I -,:i: mated  with  ether.  The  ttttUB  Hid  alnihnl,  having  l>een  drivrn  off. 
leme  extract*-  which  umy  l-e  diawlved  in  Water  uud  tested,  both 
chemically  and  biologically,  for  nlkabmU,  Jiin.M.li  ^,  ami  organic  acid*. 
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iltO  !»'  nilABlbttWd  that  thtft  On  ■  few  metallic  compounds  (aa, 
for  eaauiple,  corrosive  sublimaLe)  which  are  soluble  in  alcohol  and 
ethereal  snlvcnU,  and  must  not  bo  overlooked. 

Tbo  residue,  nfur  being  thus  ncted  Bfl  .   i«3troloun,  by 

alcohol,  and  by  ether,  in  both  wittor-frpp  and  fat-fron,  and  also  devoid  of 
all  organic  poisonous  liases  ami  [lriueiplea,  and  it  only  naufal  fa)  tivnt  it 
for  moUl*.  For  this  purpose,  it  w  placed  in  a  retort,  and  distilled  once  or 
twir«  to  dryness  with  *  known  quantity  of  strong,  pure  hydrochloric  mi-l 

If  iir^mc,  m  tin-  form  of  firnenloua  and,  were  present,  it  would  distil 
over  m  n  kti  :h i-oi  )< ■,  -  dotected  in  thr  distillate;  by  raising  the 

beat,  the  or^tBic  matter  is  carbonised,  and  moat  of  it  destroyed.  The 
dwtiilale  it  antm-ated  with  hydric  sulphide,  and  any  pracipiUto  soparated 
atul  examined.  The  residue  in  th«  retort  will  contain  the  flxi*l  moulu, 
*uch  m  nnc,  copper,  lead,  fa.  It  w  tmstod  with  dilute  hydrochloric  arid, 
hltwd,   I  MturnUNl   wiih   Sll,  m  1  bqj   l.rroipitAto    collects. 

Til-  ftUrat*  i*  now  treated  with  infficUat  lodlt  Iflttnfi  to  replace  the 
hydric  chloride,  a^niu  juuimi-  Brl,  and  any  prvcipitaU*  cnlli'i.'U«d 

and  t«tod  for  nV,  wiV/v.',  nd  rttfanf.     By  this  treatment,  \i&: — 

1.  Distillation  in  a  vacuum  at  a  low  temper 
3.  Collecting  the  void  .  1  , 

1  '■  ■•-  Li  ttil  .  ■  ■■  aU  subvtanoea, 

i.  Dissolving  out  from  tries  dry  mo*  fatty  Batten  and  alkaloid*, 
gluco-ide  «,  iV-:..  I.r  rtlKT'.il  and  alohoUc  -"Iv-  -ni  -. 

Destroying  organic  matter  and  MNhlog  fat  metals, 

— a  rery  fair  and  complete  analt  d  ttsdt  from  u  small  amount  of 

material.  Th«  prow*  is,  bowmr,  fOBMWfaftt  faulty  in  reference  to 
phosphorus,  And  also  to  oxalic  acid  and  thr  oxalates;  these  poisons,  if 
MU|*<tnl,  vltuwM  \>v  r.jtrcully  ware  bed  for  in  tin-  manner  to  b*  PJON 
particularly  dcozribvd  In  '  M  kMfttlttg  ■  >(   luoin.     Inmost  cases, 

there  ih  caatarial  to  allow  of  dlvlaiou  tnto  Khm  part* — one  for 

organ ir  pofaoM  generally,  one  for  inorganic,  ami  a  third  for  reserve  in 
raae  of  bj  c  lent  When  such  U  the  case,  although,  for  organic  priocipUa, 
the  proccm  of  vacuum  distillation  jn-t  dMOlibcd  still  holds  good,  it  will 
be  %'nry  much  the  mi*t  convonu-nt  way  nut  to  uti-  that  portion  f->r 
tuetoU,  but  U»  oinTat*-  en   tin  i.--nvr<l  for  liiu  inorganic  ]>oieuiiH 

oa  follows  by  deitructinn  of  the  orjninic  matter. 

Tbo  destruction  of  organic  DttUr  through  iimple  UUtillation  by 
means  of  purr  bydruchlorir  nr»\  i>  »t  Iimii.  nin.il  1.1  that  by  sulphurii- 
acid,  chlunitu  of  potasli*  and  th«  Carboni—UoB  methods.  The  object  of 
tbo  chemiu  not  bcin%  to  dissolve  ovory  fra^mont  of  col  lulu  tiwno, 
muack,  and  tendon,  but  simply  all  mineral  ingredient*,  tho  less  organic 
matter  which   gots   into   solution  the  better.     That  hydrochloric   acid 


SO  POISONS :  THEIR  EFFECTS  AND  DETECTION.  [§  32. 

would  fail  to  dissolve  sulphate  of  baryta  and  sulphate  of  lead,  and  that 
sulphide  of  arsenic  is  also  almost  insoluble  in  the  acid,  ia  no  objection  to 
the  process  recommended,  for  it  is  always  open  to  the  analyst  to  treat 
the  residue  specially  for  these  substances.  The  sulphides  precipitated 
by  hydric  sulphide  from  an  acid  solution  are — arsenic,  antimony,  tin, 
cadmium,  lead,  bismuth,  mercury,  copper,  and  silver.  Those  not  preci- 
pitated are — iron,  manganese,  xinc,  nickel,  and  cobalt. 

As  a  rule,  one  poison  aloue  is  present ;  so  that  if  there  should  be  a 
sulphide,  it  will  belong  only  exceptionally  to  more  thau  one  metal 

The  colour  of  the  precipitate  from  hydric  sulphide  is  either  yellowish 
or  black.  The  yellow  and  orange  precipitates  are  sulphur,  sulphides  of 
arsenic,  antimony,  tin,  and  cadmium.  In  puro  solutions  they  may  be 
almost  distinguished  by  their  different  hues,  but  in  solutions  contaminated 
by  a  little  organic  matter  the  colours  may  not  be  distinctive.  The  sulphide 
of  arsenic  is  of  a  pale  yellow  colour ;  and  if  the  very  improbable  circum- 
stance should  happen  that  arsenic,  antimony,  and  cadmium  occur  in  the 
same  solution,  the  sulphide  of  arsenic  may  be  first  separated  by  ammonia, 
and  the  sulphide  of  antimony  by  sulphide  of  sodium,  leaving  cadmic 
sulphide  insoluble  in  both  processes. 

The  black  precipitates  are — lead,  bismuth,  mercury,  copper,  and  silver. 
The  black  sulphide  is  freed  from  arsenic,  if  present,  by  ammonia,  and 
digested  with  dilute  nitric  acid,  which  will  dissolve  all  the  sulphides,  save 
those  of  mercury  and  tin,  so  that  if  a  complete  solution  is  obtained  (sulphur 
flocks  excepted),  it  is  evident  that  both  these  substances  are  absent  The 
presence  of  copper  is  betrayed  by  the  blue  colour  of  the  nitric  acid  solution, 
and  through  its  special  reactions ;  lead,  by  the  deep  yellow  precipitate 
which  falls  by  the  addition  of  chromatc  of  potash  and  acetate  of  soda  to 
the  solution ;  bismuth,  through  a  white  precipitate  on  dilution  with  water. 
If  the  nitric  acid  leaves  a  black  insoluble  residue,  this  is  probably  sulphide 
of  mercury,  and  should  be  treated  with  concentrated  hydrochloric  acid  to 
separate  flocks  of  sulphur,  evaporated  to  dryness,  again  dissolved,  and 
tested  for  mercury  by  iodide  of  potassium,  copper  foil,  &c,  as  described 
in  the  article  on  Mercury.  Zinc,  nickel,  and  cobalt  are  likewise  tested 
for  in  the  filtrate  as  described  in  the  respective  articles  on  these  metals. 


AUTENRIETH'S  GENERAL  PROCESS. 

|  32.  A  gen  oral  method  of  procedure  lias  l»een  published  by  W.  Autenrieth.* 
He  divides  poisonous  substances,  for  tho  purposes  of  separation  and  detection,  into 
three  classes  :— 

I.  Poisons  capable  of  distillation  from  an  acid  aqueous  solution. 
II.  Organic  substances  which  are  not  capable  of  distillation  from  add  solutions. 
III.  Metallic  poisons. 

•  Kurzc  Anlcitumj  zur  Avffiwlung  tier  Oi/te,  Freiburg,  1892. 


§  3--)    METHOD  hk    :M;oi|;nt  Hi;   IN  hKAHCHIJW    KOK   POISONS.      SI 

Where  peaeible,  the  fluid  ut  mIU|  ntaltttd  (o  tho  rtvouvli  ara  divided  iuU>  four 
«i»»J  i»rU,  duo  of  the  part*  to  be  kept  In  reserve-  la  oh  of  accident  orua  control ; 
Ml  of  tlw  remain!  fig  llir.«*  pari*  M  !>k  ili«tilli«l  ;  a  arcvind  to  ba  inrratigattd  for 
•egnaio  ftibtUoec* ;  and  a  third  for  nwtaU.  Alter  tlw  oklrui-Uoii  «f  organic  «ub- 
ataacaa  from  j*rt  No  II,  the  row  due  may  ho  added  to  No.  III.  for  the  purpooo  of 
March  after  mi  tali  ;  and,  if  tlvo  total  ({uaritity  U  amnll,  the  wliolo  of  tho  proceeemay 
bt  conducted  nStliout  diviaiuu. 

j.  arossavscn  *kimjutkd  hv  distillation. 

aahvtauoaa  ar»  placol  in  *  capociou*  flaak,  diluted  if  neoe-aary  with  water  to 
the  consiatenoe  of  a  thin  soup,  ami  Urtatic  mid  addcj  to  duliuet  add  I       tloil,  and 
Lltd. 
In  thm  nay  phmplinnit,    prnatln  noiri,   rartnlfn  odd,   chloroform,   chloralliydrato, 

•  '•cexal,  aniline,"   and  alcohol   nwy  bo  mpurabvl  and  MantlM  by  flin  *  I 
Riven  m  the  aections  of  this  work  dcaeriblng  thoeo  nu  bounce*. 

II.  ORGANIC  I'OISONS  NOT  VOLATILE  IN  ACID  SOLCTIOK. 

Pait  N<\  II.  fa  mised  with  doable  ito  volutno  of  absolute  alcohol,  tartaric  add 
added  to  distinct  acid  MtCtSOfi  -ti;  1  placed  in  u   Ilaxk 

LWIajfa  wnidenter  ;  it  ia  then  warmed  fur  l&ti>20  minute*  *>n  the  wiw-hnth.  Sfi'-i 
aeoliog,  tha  uiitlim  ia  filter*!,  tlw  MrfdQI  well  waaln-d  **itli  alcohol  ami  ».vapnnited 
ta  a  thia  ayrup  to  a  porcelain  dub  ovar  tho  water- bath.  The  dull  U  than  allowed  to 
ccol  and  digoatod  with  100  c.e.  of  water;  fat  and  rcainoue  mattera  aepamte,  tlic 
wain?  wluU'tu  i.i  ftlt'inl  Uiion^b 8mdiab  papal  prcvfottlf  BQaVtarad  ;  if  the  Bold 
nitrate  lavloar  It  may  beat  once  »haki*u  up  with  ether,  bat  if  not  a|gaj>  ami  imperially 
lean  alimT,  it  w  erapnratMl  again  on  th**  water-Uth  tn  The  CUuMbM 
rfan  aVtnMC :  th*  Mtraot  treated  with  60  to  BO  c,n,  of  nUMnt*  alcohol  (whii*h  pre- 
cipitate* nucuaaii<ldcxtnii-likosubataiiciw)v  tlic  uIcohvlvvajHjratciloir and  llirroidtiQ 
Uk*u  np  with  from  00  to£0  c.e»  of  dihtUled  water  ;  it  in  then  ahaken  up  with  attar, 
a»  ia  Dtafcfniliiiir*  prooawi  uuil  pacA  mi1*imiii'»  *»  ili^iuliu,  picric  acid,  aatfcyiii; 
*i*a\  antlpyrtii  and  others  vpa rated  In  this  way  mid  Idnitiiled. 

Aft*r  thii  taaatmanl  wttbathir,  and  thaatpasatlon  «»r  thi  *1bn  txtnat,  tlwwawry 
aolatSoa  latfr«ngtyalki>ll»ed  wlthraiutio  soda  andahakctmp  agdiu  »itl,  ttfaar,  which 
diaaolv*  rphil  >••  real  extract 

waapamtcd  ami  any  alkalofal  lofl  IdaaUDod  !•>■  RtUaUfl  I 

The  aqiicoua  •cliiUun,  tiuw  depriicd  of  emhstaiiccn  tolublc  in  »:!lui  !"<(li  fi'jiu  acid 
and  rutin  aelutfnti*  Dt4a  l)kalUr«  by  loda,  i>*  now  larMtlfatcd  fer  tDOtphllle  and 
ai«mcptp)  iiir ;  tbl  tpe  ktpamtad  by  Br»t  li  MUjffBg  a  portion  ■ 

alkaline  aolution  with  li}di>xld<>i  |  with  ammonia  and  uliaktiig 

out-.  Tlw  morjiljiiKP  i*  ho  pa  rated   from  il..    •.uiii    MlDtlflll   by  .dmki:. 

with  warsi  cMotofwm,  I 

III.  MhTTAU. 

TLe  mtci  ■  En  diah  and  dilotod  with  a  mflieiaot  quantity 

t4  water  to  furm  a  Uiiti    wup  ami  20  to  90  CO.  of  puro  hydlOChlOliti  m-id  uilili'd  ;  tlic 

•  placed  on  -li-    ■mtar-balli  and  'ijrniu.  ul  |hiljiHiinrhl«rat»  adilorL     Th««nntenU 

are  atirrwl  boa  i to  tifl  -"*'"  fUBtttbi«l  i»nt«**ie  chlorate  Af«  again 

mhUi,  until  tin  cnotettta  aro  coloured  yellow.     The*  heating  b  MQtlaaad,  with,  U 
orcewaajy,  cl.i  addition  of  IDQiD  fll,  until  all  Hiii.li  of  vhl-riii"  h.-w  «iw«l,      I 

•  Arnllin'  i*  a  wvafc  ha**,  <o  that,  aWlOBjh  h  aolotiot]  lw  ndd.  asffW  .:i  lie  anil  Q< 
dtetils  or»r  on  beating 
t  Hat  aaiyl  aleyh-il  woabl  bo  better  (aos  a  Morphioo"). 
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if  coQiidunLU  vxvmm  of  *-i«I,  tin*  i«  to  bt  aT«porat*d  away  by  diluting  with  b 
valor  and  contluuitig  to  heat  on  the   w*lcr  bath.     The  di-  . 
cooled,  a  Httle  w*tcr  added,  and  tlic  fluid  U  then  rUtetwd. 
The  metal*  ranKining  mi  tl*  filter  art  :— 
Mm  chloride . 

l.*Bil  hillphntv. 

lUriuiu  •ulpnate ; 
1 1.  tli-  filtrate  will  to  all  tlic  other  metal  1. 

Tlir  filtrate   i>    put  in  a  flaak  and  healed  Iq  from  tO  In  ot>  ilrj^m  *c<\ 
to  a  aluw  -iiniii  ui  li nl tii'  -alj  l.i  lr  t'w  ;  nliru  the  lluiil  u  MlutftUil  with  the  (fa*. 
»k  ii  aenirelj  corked  and  jI  Inwni  to  reet  for  twelve  honr* ;  at  tin  rati  1 1 

ttm*  kfei  tatt  ia  Ufjttd  nd  tbi  Uter  mated  vttfc  wrtat  aafwatad  with  fcytltic 
anlphida. 

The  ibllmuiat  wilphide*  remaining  011  tfcfl  Bta  »i«  treated  with  y#Ilow  urn  unci  o  a. 
sulphide  cuutiuuiuu  mono  ft**  amniomu  mid  witvUrd  »ith  ^ilphide  uf  MiuUttCHOa* 
vutcr.     Now  remaining  on  the  (liter.  If  present  at  all,  will  be 

Mercury  sulphide, 

Lead  intphido, 

Copper  ■iilphid. , 

Cadmium  tulphid'    ; 
in  the  filtrate  may  be  :— 

Irwtn  wiipiiid.-. 

Allt:ltloiiy  xillphhlf. 

Tin  milpln.lc. 
■ml  tbor*  aiay  alto  b*  ■  tmall  portion  of  aopMT  nulphidc,  1*o*iim  i lie  latter  it 
wliat  soluble  in  a  co  1  mid  c  ruble  ■piinlitv  uf  iiiiitiiuniiim  sulphide. 
Tlic  filtrate  from  the  original  hydrlo  sulphide  precipitate  will  contain,  if  promt, 

lin'  Ntllphiih  '.tnl  I'lmillimm  11  •.olntinii 


INVEKTKiATIOX  Of  THE  BULFBIDE8  SOLUBLE  IN  AMMONIUM 
sulphide.  VIZ.,  AitHKNkV.  ANTIMONY.  TIN. 

'1'lu   jitiunoniuiii  «ulphi<I«  •uliitiou   i    |np0tBta4  to  drv-n»«  in  a  pare*  I  am 
■trouK  uiliu  acid  udded  mid  again  dm-d.     To  tin*  residue  a  little  aflKAJ  caustic  and* 
aolution  u  added,  and  Uten  it  1*  intimiiHy  mixed  with  three  time*  it*  weight  of  a 
mixture  eompoavd  of  2  of  [muisailc  Bitot*  Bo  1  "I  -1 '  v  ■QtUua  hydml*.     Tin-  1 
emit,  bit  by  bit,  into  a  red-hot  porcelain  crucible.    Tito  whole  is  heater  1  until  It  ha* 
ini'lt.vl  into  a  mlourhwx  Html. 

Pie*  ami  tig  tho  original  iiiikm  contained  at-souic,  antimony,  and  tin,  tit*  melt 
contain*  aodle  arsculatc,  aodlc  p>ro-antimonate,  sodlc  atannate,  and  tin  uxidr  ;  it 
mar  alw  contain  a  trace  of  eopiwr  o-.  1  1 

The  melt  Is  cooled,  diasnlved  in  a  little  water,  and  milium  bicarbonate  addnl  ao  at 
To  chad (.v  nny  rmiNtio  »odn  n-mniuirj;  into  carlioiisU-,  and  to  dfOOttpttt  '),,-  hmH 
iiiii'uiiit  of  aodic  stjiiiiiato  ;  tht<  liquid  Us  then  filtered. 

Tho  filtrate  wilt  contain  the  anenie  **  aodio  orwoiato  ;  while  011  U10  filter  11  •  ■ 
will  I ..  pyr.i-,iiititnon»tc  of  bctIo,  tin  nxid.,  And,  powihly,  a  little  copiwr 

Cm  WntjflltlHfl  of  these  subUaitec*  uuw  is  not  dimuult  (see  Uw  *c|«ratc  axU  '  - 
1. 11  .futuHimr,,    T<n,  /.\*f,  dnmU,  Oyowr), 


tNVESTIOATIOK  OP  THE  SULPHIDES  INSOLUBLE  IN  SULPIIIHK 
OF  AMMONIUM,  VI/,,  MBBCUBY.  LEAD,  OOPPSK,  CADMIUM. 
If  the  prccipitat*  i*  conlatiiiiuit<'d  with  organic  matter,  it  U  trcaUU  with  byiro 
iMutic  *vid  and  |Kjtua»i«.  chlorate  in  the  manner  already  described,  p.  SI. 


JZ]     MOT'IIOD  OF  PHOCEDVitr.  IN    IBASOOM   FOK  1*01  SONS.       5J 

it   li  one*  mora  aatwtioi   vftb  hydn«*  TtlrWtj   til*  praciplUW  u 
in  i  i.li-r,  k.'H  woahed,  and  the  atilphidea  treated  with  moderately  fiaj> 
tiicrie  acid  (1  ■  n.-iil,  •!  rain.  water).     Hm    -nli.lii.Jfe  arc  l<«t 

treated  with  ibU  •olveiit  <;u  the  lilter  ,  all  the  aaJflflMai  iiirntiuiiml,  uv«  BMNUJ 
tulphidv,  dimohu  and  |umh  into  the  liltrata.  This  mercury  sulphide  may  bo  dls- 
■olvad  by  Dluo*murlatIc  odd,  the  «olutioa  evaporated  t»>  divmw,  th#  ndllMdh 
aolrad  in  mtajr  uddiStd  uhIi  Itydrochlorl  IfU  lid  tMUd  feff  ruereury  (we 
"Metcuty**). 

The  filtrate  eonttiniuK,  It  um>  be,  uilratca  uf  l-.i-l.  OOppoi  end  etdufon  >» 
evaporated  nearly  to  riryueos  ami  taken  up  hi  it  fDI)  1 1 ;  1 1 > ■  \ul-i.  Tlie  lead  la 
*e|»r»ted  a*  MilpliaUthy  the  addition  oldilati   .ujdnirie  arid. 

The  filtered  tnlatloo.  freed  from  lead,  in  treated  with  ammonia  to  Alkaline 
TMOction  ;  if  eopfwr  In*  prramt,  a  liltn»  OolOQV  i*  produo»d,  ami  thin  may  h*  confirmed 
by  other  teeta  (*ee  "Copper").  To  detect  cadmium  b  tin:  pnNOM  of  <opj>or, 
jvtaaeio  cyanide  U  «ddf<i  to  the  Mm  li<|uhl  until  complete  dceolm tMtion,  and  ihc 
liquid  treated  vitli  all, ;  If  cadmium  be  present,  it  is  thrown  down  a*  a  yellow 
I  it  -,  ■■!]■  pflllWaVl  llllllin  I IJ I II  Ma*  miiAiiiH  in  wiliitidii. 


SEARCH  FOR  ZINC  AND  CliltOMIUM. 

Th«  !il;r-»w  from  the  hydnc  tuti/hide  precipitate  U  divided  into  km  part*;    hi 
one  Half  ie  v*p>J  in  th«  warob  f-  -r  bJm,  iho  other  half  u  uaed  for  chroi> 

Search   for  Zinc— The  ttqajd  i»  alkalis!  with  mum       ■  .«-.  i  then  amniouiuiii 

anlplijdc    la   added.     Theio    will    olwava    li*    a    pncdfiUta  u>"    *    dark    eolmir  ; 

■i'lUii'     v ill     ooiUin    »art.hy    phoaphutM,    iron    and,    in    enme    caw, 

nuugabroe.     The    liquid    with    tba    piwipilatw    ia    Lrvutod    with    acutio    acid    to 

•trong  acid  motion   and   allowed  to  aland   for  ■cveru)    bourn.     The    ]K>rtiou    of 

the  precipitate  remaining  undiaanlrcil  71     -H..  t.d    >i  .  «  filtir,  flWfl  I '■!,  dried   and 

-    yd  Kb  icdneoe  in  a  DMOtUb  <imiMr.     Tin-  reatdoe  Biol  heated  i*  oouled  and 

UlMoiTed  in  a  liulo  diluU*  sulphuric  acid.     To  the  a'ld  solution  ainmonla  is  added, 

■Of  |im:ipltafft  fonnlil  Id  trrnlitil   will,  .irett-  ai-ii!  ;   hliuiild    th<   j.i.-ripi'.iM  not 

eerafoataly  dbavtlve,  phoapbate  of  iron  in  pmivnt  ;  thin  i»  i.il.  l  ■!  «>1f     mil  if  SH._.   ho 

added  to  the  filtrnt*.  white  rinc  tnipHU«  «ill  OODU  dowa  [tea  ' 

8e*rch  for  Chromium.— The  Kroud  part  of  tin*  Sll.  Utrata  U  arapOratad  to  a  thin 
'lUact,  aiiied  oilb  duublo  11a  weight  of  aodle  nitrate,  dried  and  c«at,  little  by 
lull*,  tflta  ■  K'l-luii  pororiaJa  crucibb  Whan  tba  wholi  in  fully  ninltnd,  thr 
'la  la  rmiorad  from  the  flame,  eoolM,  arid  the  nioaa  rlttoolvd  In  water  ami 
altered.  Any  afrfeaaJgm  preaant  trill  wnr  hr  m  -ultiiiim  m  tht  •i»,»ily  IMDfp  d 
fam  «(  ]>»Umia  rliroinaU  (»*a  "Chmniium  "). 


OF  THE  RESIDUE    p.  04)  AFTBW    THB  TKKATMKNT 
ORjr.lNAl.    BUBflTANCI    WlTfl     HYnilOCMtOttIC   ACID 

AJTDWTASSIC*  HLOKATK  KOH  |  |;  KSKM'K  i  )K  M  I.VKK  fULuRinK, 

LKXD  AKD  BAItHM  sILPll.-.i  i  - 

Tha  raaklnt  ii  dried   and  Intimately  inix»-<l   uuli    thm  tttflW  IM  wtRht  of  n 

•ra    oontaioin^    *    parte  of    lodio    nt'Mt*    and    I    part  of    lodlinn    hydrate. 

This  b  -*  I'I'd,  liUll  by  lilt!-,  into  a  Pad-Hot  porcolaiu  eriH'ihle.     The  raaltad  m«a  ia 

lt  dlaaolred  iu  a  little  water,  a  currant  of  OOf  paaaod  tlnoti^h  the  aolution  to 

auy  cat i* tic  roJn  into  ajarboBata,  ami  lhr  aolatiotl  boiled.     The  rcault  will  bo 

»n   DMotollIa  \»"  ling  of  cailxmatea  of  lead  and  baryta,  aud  of  mrU'ilic 

Mirer.    Thooiirt*ir#  t*  Rltnad  ;  il"*  hnolubli   m    ni  on  th"  ftllar  i>  warmed  for 
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sonit  time  ffttfadil'iu  uiluc  ••  i<L  :  ch*  solution  of  nirrat#»  nl  alrvr.  1  mi!  sail  hi 
*n  conwntnitr-1  *»  tho  wster  l«th  asarly  to  lirynmi  m  u  u  pt  ml  tf  a»y  moim 
of  acid,  nd  tin-  BSteftta  <li*o1v«d   la  water  ;  lUti  tke  Mlr«r  (»  a«cc4|4tat*4  hy 
hydrochloric  tdd,  the  le*J  by  SI!,,  *uJ  tlir  Urlnn.  fcy  mlpharfc  mH 


VII.    The  Spectroscope  as  an  aid  to  the  Identification 
of  certain  Poisons. 

8  33.  TV  tpecftn  of  mm)  "(  tho  nitUU,  of  pboapiiirar,  of  araa*  ami 
of  povmil  other  itiorgnriir  autiatftnces  arocharnetortMic  and  easily  obtnirxti. 

It  in,  however,  from  the  employment  of  the  i«ii>/o-sy*Wnis-op*  that  the 
taxloologisi  i:-  likely  t"  gat  most  amurtnncc. 

Oacar  Brooch  *  ha*  within  the  last  few  yenre  studied  apecircettOp 

NbftlM   tO  HM  tDttloidl  -.ml  .  .  :     -;r.       S  ■(!!<  «■!    '.Ii-   I  i  Xed 

with  Vroehde'a  r#n)'t  h  sulphuric 

iHtiil,  Mr  »illi  ralf&uic  .ii  111  ami  poUseac 
dichromato,  or   with    nitric   acid, 
characteristic-  colours,  and  tho  reacting 
i  ma,  irben  examined  by  *  aiteetro- 

SCOpe,  it,?  the  inn.t  part  tbow  atexirj- 
tion  bond* ;  those  bands,  mav,  occasion  - 
ally,  iiaaUt  materially  in  th*  idotit 
tion  of  a  poison.  I'.v  far  the  tirrt 
apparatus  ia  a  mtcro-apcctroecoi 
tho  Horby  and  Browning  type,  to  which 
ffltdibn!  uti  apparatus  for  irwiinrfftg  tho 

lull    mi   *  acale    of 

band*.  Scibcrt  and  Kraft  of  WlkUr 
moko  an  excellent  instrument,  in  which 
a  amull  bright  triangle  ia  piq] 
on  the  spectrum  ;  i.iii.-  can  be  moved  by  a  screw,  bo  that  the  apex 
may  be  brought  exactly  in  the  centre  of  any  lino  or  band,  and  iU 
(►option  read  on  an  outddt  Nth  33m  But  thing  to  Iw  done  with 
aiifih  an  Instrument  ia  to  determine,  the  rmaition  on  tho  sralr  cif  the  chief 
naonhoffj  linen  or  of  tin*  moir  characteristic  lines  of  the  alkalies 
ami  alkaline  earths,  t  the  wave  lengths  of  which  are  accurately  known. 
If,  now,  the  scale  divisions  are  act  out  us  abscissae,  and  the  wave  lengths 
in  millionth*  of  n   uiilliiurtro  ar«  DUda   lll6  ordinate*  of  a   I b "i;nii,  ;mhI 

•  tfnW  frrwndburltU  dcr  S/Mctroicopic  zvr  Vnttnckridung  Htr  Jfarhentcatiimten 
d<r  (fyU  tm  fttKrwe  derf&rctuMm  Cfc*mi>,  Doq*t,  1890. 

t  The  alkalii*  ami  cirlliA  iwnl  for  tliU  purpose,  vriih  llnii  wu\c  length*,  art  an 
IbUowi  :  Ki'l.  u  tin  in  IM  rod  \  770.  In  tlie  violet  a  404.  Lithium  chloride,  red 
hm\  97O-*0  ;  ostium  uhlortdti  yrllow,  Mil  ;  Ktmntiam  r!i!nri<!^.  lint  tn  thn  lilnr,  4*JT. 
It  la  also  usofu!  to  meaiitro  tlio  frroen  lint*  of  thallium  chlorMo-  G3I>. 


BB  WD1GATWG  VBB  rOMTlOH  OF  ABSORITIon  KUKZ0 
ON  rKK.\T:\<:  (  ERTA   R  ALKALOIDS  WITH  REAOBXTfl 


D   CBA 


D    UB  A 


F  bB     D   OB  A 


H        G 


P  bE     D   CB  A 


a. 

4. 

6. 
6. 
*> 
S. 

J*. 
10. 

12. 

13. 
14. 
Jft. 

16. 
17. 

1*. 

to. 

I. 
13. 
ti. 


BOTES  TO  CURVES  IMUlvUm     LBSOJtPUQB  HANDS. 

uii  with  Mjlphuifa  Kid  *u<\  poi  ink  dinhnmuta  i.  violet  J. 

■wmivvi  irraiol  wiih  |i'iiauic  uStrato  asd  luiplis  L  (vim  red), 

Qnobwliin-,  imili'il  with  v.n.iuiinm  uilphatt  (dark 

ki   '  I       Vtu\\, 

i   iIFi   i     Mi  nt  •'  ruction  (vloU't-rfd). 
DttillliiOJ    In     I     ■'■li-lr'i.  tr*K''iitK:lirri>-ii»Jl 
V«*Wi  (1    atraw-jallow  . 

„  ofetm  ml) 

„  (canrnna-iwl). 

Vanirinr,  CuHbrol  motion    blm-i  loll  t). 
Aahadll  !  Vltli  mlplinri.'  icU  (mi). 

VanttuMliir,  r  brown*  ml). 

iMctivn  (bit*). 
BabUM      ,, 

liiw,  tr««i|nl  •ritd  -  u-rry-wl). 

Mot|  hm<».  trmti  ■  M6*«  tvagant  ind  niam    ilmk-grfan). 

tfalDatllM,  lrrtl«I  nitll  ■  inixluic  ol  r>ul|ilnn  h:  m  ■■■!  niul  nitric  aritl  (30  dni|»  Df 
tolpbatii  to  i  drop  <  i  nltiii  .  (r«l). 

• ,  iro*i*4  wuli  Krudnli/j  rfngnit  and  augar  (tlnrk  violet). 

l'apftf  r*i£riit  (green. Mn*), 

arm,  ,r  [vIolet-Tiri). 

Iiiiiin,         ,,        ralpnat  oi  raoadlaBt  (dark  greenL 
Hoaiiin,  ,.  plmrloatfU  ami  alloirtd  i«  M*ud  *  boon  0  r>nn-ncd). 

IH^ttviii,  „  Kr«lin»uii'»  rwiffciit  (red). 

talphurto  aoid  »nd  poUMio  dichronmta  (blue). 
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miwof*:  lHEiis  r.r  i»  i»etwtion. 


[§34- 


an  equable  curve  plotted  out,  u  fully  explained  in  the  author**  work 

on  "  Foods, *  it  is  eaey  to  convei:  ■  i*t*  on  the  voile  into  vttt 

length*,  and  xo  imike  the  reading*  «ppltralnV  to  any  kjiecifoarope. 

tin:   purpose  of    graphical   illustration  the  turn'   mrlhod  IB  conwinei  I. 

rind  in  adopted  in  the  premiiog  diagram*,  all  Utkcn  froat  Oocar  Hm*eL'< 

monograph.     Where  the  carve  it  highett  there  the  absorption  band  u 

thiakottj  when  thn  onnu  i«  lowest  there  th*  bud  b  w«k.    Tlie  fluid 

to  he  examined  i»  simply  placed  in  a  u.ik-li-gUs*,  the  wjUrh-^lase  Keating 

on  tho  microscope  at. mi. 

Tin*  wave  length*  corresjioiidiMg  t4i  ilir  immlwr*  on  Uie  «c*Ip 

diagram  are  as  follows  :  — 

W.I.. 
n  7«  i 

1  .        .        ftM  >  *W« 

*  -»      .      .  m 


HI  B 


ft* 


Examination  of  Blood,  or  of  Blood-SUlns. 

§  34.  Spot*,  HuppHMwi  Vi  hn  h]<N.id  whether  mi  linen,  walla,  or 
weaiKina — should,  in  any  important  case,  t*j  pbotogrtpfatd  lie-fov*  any 
chemical  or  ipJcroacopict]  examination  h  undertaken.  Blood-*  ;*'t>. 
according  to  the  nature  of  the  mnteriul  to  vhiah  they  art-  adhere  fit,  have 
certain  nuked  rye  pcculiuritic*  <•.;/.,  blond  on  fabric*,  if  dry,  hot  at  nrnt 
a  clear  carmine-red  culoui-,  and  put  of  it  su;iK*  iiiU>  the  titmie.  If,  how- 
ever, the  tissue-  has  been  worn  *.>nm  time,  or  waa  originally  soiled,  either 
(fOBJ  porvplnUODj  proaac,  or  hlth,  tha  colour  may  not  b  oVrloUl  Ot  rttt 
dintinpuitliiible  from  other  atain* ;  nevertheless,  the  ttaina  alwnya  impart 
i  .  itt  ii  i  ttiffrJQ  .  ■•  ftmii  ..:.i;i  li,  I  ■  tin-  i  v.i".  If  tin-  blood  KM  IbUttl 
ou  ouch  aubstanecB  as  wood  or  metal,  the  spot  is  black,  haa  a  bright 
glistening  nirln<T,  mul,  if  obaatTed  by  i  lens,  exhibit*  radiating  tiMurtx 
and  a  Hurt  of  pattern,  whirl),  iuvordiisg  to  winn\  is  peculiar  to  aaeli 
ipoc!fl0j  so  that  a  skilled  wWnri  might  idontity  OCCasiDnBllj,  from  tin* 
pattern  alone,  the  animal  whence  the  blood  wa*  dei-i  »<-•!.  The  blood  i.i 
dry  and  brittle,  and  can  often  be  detached,  or  a  tplintar  of  it,  n*  it  were, 
obtained.  Tim  edges  of  the  splinter,  if  submitted  to  tranamitted  Ngbt, 
are  observed  to  be  red.  BI«>'"I  "i  ■<  -o  n'"n  \»  frequently  very  intimately 
ad  heron  t ;  this  ia  apocially  tho  ease  if  tho  xUtu  i«  upon  rusty  iron,  f.  .r 
hmmatin  forma  a  compound  with  iron  oxitle.  Mood  may  also  have  to  bo 
recovered  from  water  in  which  soiled  ur  tic  lea  have  lawn  washed,  or  fn  mi 
wollr,  or  from  the  soil,  Arc.  In  euch  natal  the  spot  it  scraped  Off  from 
walls,  piaster,  or  masonry,  with  as  little  of  tin*  foreign  mutton  oa  may  be. 
ft  ia  nlao  pnsaihln  to  obtain  tho  colouring-mattoT  of  blood  frOffl  it*  solution 


«.] 


arecTKiK4<»nc  aitkauam-ks  ok  moim. 
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in  water,  and  pwsat  it  for  farther  ••.\uuiination  Ifl  i  OOKCOtlsM  form, 
by  tne  imo  of  certain  precipitating  i^-nta  (wo  p,  61). 

In  tho  folLowing  scheme  for  tho  examination  of  blood-stains,  it  in 
presumed  Unit  only  ;i  few  spot*  of  blood,  or,  in  nnv  f.tw,  it  •unall  quantity, 
is  at  the  analyst'*  .li.-p.^.tl 

[\\  Hh  dried  HjM.t  in  mbmitUd  to  tho  action  of  &  cold  tnwifri 
sojQtksj  of  ImrftT.  This  medium  (reeommandod  by  r>rngendortf;  ■  (low 
i-rrtuinlj  dtMvlvci  out  of  Hnnii  mid  cloth  bloiMU-olouring  matter  with 
^reat  facility.  The  bttt  way  to  steep  the  bdoW  in  tho  solution  ifl  to 
tempo  the  spot  elf  the  Eabrfa,  and  to  digest  it  in  ftboOl  *  'Milne  centimetre 
of  Tin-  In  w  |  in.  which  inn-!    mil.  *■  vi  f  i-/i  -lu       i  In   .  nliuii'i'i!  Kuhition 

may  bo  placed  in  a  little     In  1.    aMi  p.o.illrl   walla,  "5  centimetre 

broad,  and  "1  deep,  mid  submitted  to  ipeotrewcopia  examination,  either 
by  the  ordinary  lp  ■  «»r  hy  tlif  iiiiero^peelroscope ;  if  the  latter 

m  used,  a  v«r>  minute  quantify  can  be  examined,  even  a  single  drop.  In 
order  te  interpret  IIn  reaulu  of  ihia  examination  properly,  it  will  be 
iioeeaaary  to  1m>  intimately  acquainted  with  the  spectroscopic  appearance* 
of  both  ancient  and  fweJi  blood 

§  35.  Bpecttoacopic  Appearance*  of  Blood— If  detlbriuatcd  blood  t 

bo  diluted  with  wider  until  it  contains  about  *01  per  04  nt.  of  oxyhiemo- 

,  1  lw»  examined   by  I  'jtectroaeope,  the  layer  of  liquid   Uung  I 

I  metro  thick,  n  aingle  absorption  hand  Ih-Iwci .-n  tho  wave  langtha  AH3 

aild  575  l»  •.•Wrvod,  Alld,  llltdei    favouiabh*  < ipul.iiMuiur:.,  tln-rr-  ia  jiImi  to 

be  xen  a  very  weak  hand  from  550  to  032.  With  solutions  bo  dilute  an 
this,  there  ia  no  absorption  It  olthtf  the  violvt  or  the  red  end  of  the 

taint  A  Hjlutiou  coutainiux  09  pel  cent  of  ox  j' haemoglobin  bhows 
vary  little  alworjitii'i;  in  lfc«  red  tad,  bat  tbi  viotet  end  i*  dark  up 
to  about   Uio  Vtvo  length    138.      two  absorption  bnnda  may  now    ba 

.  ictSy  swrn.  A  solution  containing  '37  yr  rent,  "f  ii\y]Ki>nKvlnhiri 
■now*  ahaorption  of  the  red  end  to  about  W.L  780;  tho  violet  is  entirely. 
the  bine  portly,  ftbaovbtd  to  tbotll  153.  Tho  hnnda  arc  conaidcrably 
broader,  hut  the  eontro  of  tho  banda  oeeapiea  Uio  same  relative  position. 
A  Kfiiuiioii  .  iiiaiirinfl  u  much  as  *fl  par  cant  i  f  uxyhainoglobtn  is  vury 
tin-  two  Ixwda  bate  amalgamated,  the  red  end  of  the  spectrum  18 
absorbed  nearly  up  to  Fraunhofer**  line  a;  tho  green  i*  just  vi 
between  W.L.  41^  Mod  D  Ifl  VflMQI  blood,  or  arterial  blood,  which  hna 
been  treated  with  p-dui-in.;  agent*,  Mich,  for  example,  ;is  an  alkaline 
•ulphido,  give*  the  spectrum  of  reduced  haemoglobin.  If  the  solution  is 
equivalent  to  about  -'2  per  cent,  n  single  broad  band,  with  the  edge*  fery 


*   tfHUmtfMuftgr*  row  Rlulipitrtn  in  MimIVu'*  IfmidhiuJi,  \U\,  i.   Mulfkui-l  2. 

t  In  chia  britf  notli»  of  ths  apeotrmcoplc  apiwurnncea  of  the  Mood,  t)ie  measure' 
menU  la  wot*  Usgtha  sifr,  for  ih»  notl  pari,  altor  Gsia^w.  —  Trrt-Book  n/  PhyKia 
ioflcot  0>nri«ry,    I»nJoo,  1980. 
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little  liciltii'il,  i-  hi't-:i  t<i  mbUjm  tin*  ipaM  botWMD  W.I-  595  and  538, 

.ml    bring   darko  both  mil*  of  the  epectrum  arc 

more  absorbed  than  by  *  soluti a  ■  I  '•\vh<pmof;tohui  of  the  same  •tceugUi. 

In  tho  blood  of  person*  or  animal*  poiaanod  with  bydric  sulphide — to  tU 

rum  i if  reduced  hwiuoglubiu,  there  in  added  a  weak  alwrpuou  bairl 
iu  tlir  ml,  widi  ;t-  .-. ■„■!,   nr.u-lv  comtpondiu;:  with  til-  l-'raunhcfi-i 
C.     Blood   which    has    been   exposed   to   carbon   oxido  h**|  a   distiDct 

nini.  due,  Et  would  neeni.  to  »  special  combination  of  tkla  g»  with 
li.TiiHi^Iubin  .  lit  other  word*,  instead  of  oxygen,  the  oxygrn  of  oxyhgfcio- 

ii  ltiu  b*M  •iiH|.Iin:**<l  by  rnrb-n  o\tde,  and  crystals  of  eaibon  oxic> 
li .i -unglobiu,  isomori ))»)].  with  tfn«o  of  oxyhemoglobin,  may  be  obtained 
krjp  suitable  hnMlmmtl  Tlic  NJHfcUBI  <>f  carbon  oxide-hu*taogluhui,  how- 
Over,  differs  ao  little  from  that  of  normal  blood,  that  il  Uonly  comfarieofi 
«it!i  tlu-  <vr-tiiii*r\  x|«'<-tnim,  ..r  Oafuful  Measurement*,  which  wi 
;my  jmraon,  not  wry  bmOLv  with  tl.c  difforpnt  spectra  of  blood,  tod 
it  ;  with  wadai  and  painstakiiiK  observation  tli*  tap  aj-eclra  are  eeen  to 
bo  dirtmct.     Tho  difference  between  the  carbon  oxide  and  the  normal 

IMCtt '.in    ..■;<  ?i!;  1 1  :  v    •  ..ii-  i  ■!  -   :i,   :i   nlight   ini*V'tTI|2  Of  tllp  IttlUlU  n*ar»r  to   F- 

At  milling  to  il  ;iic  ImulI  a  of  CO'bjruic^lotiin 

Una  it*  centre  approximately  at  W.L,  57'i,  and  the   twmd  fi  lion  f 
MOM   W.L.  from  EM  10  -r'3JS  according  to  QOBMOlMlflOBi      U   I  -wall 
•quantity  of  an  unoalMftl  lotatta  vA  fafoai  tvl  Mded 

l"  blood  containing  Cftlboa  oxide,  the  bands  do  not  wholly  fndc,  but 
■  t.  more  or  less  distinctly  ;  whereas,  if  the  same  solution  is  added  to 
bright  r««i  m.nnnl  him*!,  the  two  balldl  \:un«h  ioMjiMW  mid  coalesce  to 
bum  |(]iu  BptOtnOD  of  reduced  hu'ii(cy.lohiu.  Winn  ni:i<-i  i  aoJutlOD  <  1 
IQaJobiB  or  blood  U  exposed  to  the  air  for  some  time,  it  loeoe  il* 
bright  rod  colour,  becomes  brownish  red,  mid  present*  mi  ucid  reiv 

*  > ii   sflfamltifn^  tho  S|>ectruiii,  the.  two  IxiihIh  Iiiiv**  hwoTtie  faixi^  or  0 

i.«-t,  but   thoro  i»  a  new  Iwind,  the  centre  "i    whfck  (according  to 

•  Jiitijfpo)  occupies  W.L.  631.',  but  (according  to  rrcyer)  634.     In  solution* 
•>f  a  certain  strength,  four  bands  may  be  seen,  but  in  a  strong  solution 
only  one.     Thio  cliunge  iu  tbe  c|»eclruui   i»  due  to  the  paring  of  tin- 
luriui^lobiii    into    ui'thittu<></h,i>ir\,  wVwh    may  be  .  ..n.-iih-rrd  |j  .n;  int.  i 
mndintn  Htago  of  decomposition,  prior  to  tho  breaking  tip  \>\   ::.■■  ]...". 
I'lohiii  into  ha^maLin  and  proleids. 

A  spcotrum  very  situilar  to  thiit  of  mcthwuioglobiii  i«  ol-Ui  .-■  I  h 
iniil.nu'  .tu.-ii  nt  !  ■!  ■  ■  i  ■  i  -ii  ■  i  .  w  :'  li  instil!  acid  vi/.,  tin  .-pectrum  of  QCtd 
h"  MtitiH,  hut  the  hand  in  nearer  to  its  centre,  According  U>  Gamgcc, 
nHUfmiulhm  to  W.L.  640  (iccofdiag  tn  I'n-ver.  05C-6).  The  poitlon 
..f  tl»c  band  i»  a  little  diHcrcnt  in  ulkalim?  solution,  the  centre  being 
about  092.  HMBUttfi  is  one  of  the  bodiea  into  which  ha*iuogl.->bin  aplitP 
up  by  tht»  nthlitlon  of  such  ngents  as  strong  aoatiQ  lold   M  bj  bhi  ctoootn 
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poising  influence  of  exposure  ;  tho  view  moat  generally  accepted  bring 
the  oolouring  matter  of  the  Mood  u  ha>mntin  in  combination  With 
on*  or  mow  albuminoid  bodie*.  Tho  hiematin  obt  lined  by  thvitiag  bWl 
with  acetic  acid  may  bo  dissolved  out  by  ether,  and  the  etiiereul  solution 
then  exhibits  a  rcmarkaM<    di:  tinrtiw  aptotraift,      Hmo-,  in   th< 

examination  of  blood,  or  solutions  of  blood,  foi  modicolcgnl  pnj 

if  ilic  MimhI  ik  fri'tli,  (In-  K| (nun  liki*ly   to  be  seen  Si  rithcr  thnt 

of  oxyhemoglobin  or  haemoglobin  ;  but,  if  the  bloud-staiu  is  not  recent, 
then  the  spectrum  of  cither  h:i  tnutin    »•  mi'tliiiuiiogldhin 

Tin-  colouring-mutter  nf  eochftttft!,  to  whie.h  alum,  poUaiO  eftli 
and  tartrate  have  been  added,  give*  a  apflatnun  TBljf  similar  to  that  of 
bbod  (tM  k  rood*,''  p.  $2) ;  but  this  is  only  the  case  whcii  the  solution  is 
frcah.     Tbo  colour  w  at  onen  dixchargi'd   l>\   chlnnm  t.ht<  colour 

of  blood,  although  changed  in  huff,  remains.  Thn  rolonring-nmU>r  of 
certain  red  fcathc  i  •,  piirmirin-sulpluuic  acid,  nnd  .1  fi:\\  nthn  i< ■!  .  luivr 
eouie  similarity  to  oithor  the  hiomatin  or  tho  hemoglobin  npcetrum,  but 
!»4ndn  d<>  BOtetriotly  ■  oiucidn  :  U«*id"v,  n  ■  one  wimi  I  im-t  to  a  single 
;■■  :.  und  iniun  ui  the  mlmirii  other  tluui  bl'»od  yield  hwnmtiu 

TV   blood  i!   CO  phoning  ]i,i.  r  characteristic*,     kin  of  s 

peculiar  florid  D  colour,  a  colour  that  i*  very  pnr*i.u«iit,  ltuting 

for  days  and  em  v -.-. 

ZfonmU  blood  mixed  with  20  pec  wot.  pob«h iolution  ■  mU 

streaky  clota,  while  blood  charged  with  CO  forms  Pad  streaky  clots. 

formal  blood  diluted  to  50  times  »U  volume  of  water,  Bfl  1  liken 
trfxttd  in'  .  with  .vK'iu  amnion  him  sulphide  In  the  pioportUni 

K0>9B  cc  of  blood.  fallowed  b\  thno  dn>p>  of  acetic  acid,  give*  a 
grey  colour,  while  CO  blood  remain*  bright  red  CO  blood  shaken  with 
4  times  its  volume  of  load  acetate  rvmuius  red,  but  normal  blood 
become*  bruwn  * 

Solution?  of  platinum  chloride  or  «nc  chlorido  give  a  bright  red 
colour  with  CO  Mood;  normal  blood  is  coloured  brown  or  very  dark 
brown. 

riiiMphouiulyixlic  acid  or  5  per  cent,  phenol  gives  a  cunuiiie-uolouied 
i  iUU  with  CO  blood,  hut  41  reddish-brown   precipitate  with  normal 
blood  (aonailive  to  10  per  cent). 

A  mixture  of  2  c.c.  of  dilute  ncotic  acid  and  lo  c.c.  of  120  per  tent. 
potaemc  ferrocyanido  solution  added  to  10  cc.  of  CO  blood  produce*  Ml 
uuteuee  bright  red  ;  normal  blood  bocomoA  dark  brown. 

Four  pirU  of  CO  blood,  diluted  with  4  parts  of  water  uud  shaken 
with  3  rob,  of  1  per  peak  tannin  solution,  become  at  lirot  bright  red 
with  a  bhiioh  tinge,  and  remain  so  poreintently.  Normal  blood,  on  the 
othfr  bend,  fttoo  striker  bright  red  at  nrot,  but  with  a  yellowish  tinge;  at 

*  M.  Kobaor,  Arch.  /fyj'i  k.  3P7. 
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the  end  of  1  hour  it  becomes  brownish,  and  finally  in  24  hours  grey* 
This  is  stated  to  be  delicate  enough  to  detect  0-0023  per  cent,  in  air. 

If  blood  be  diluted  with  40  times  its  volume  of  water,  and  5  drops  of 
phenylhydrazin  solution  be  added,  CO  blood  strikes  rose-red;  normal 
blood  grey- violet.* 

Guetave  Piotiowski  t  has  experimented  on  the  length  of  time  blood 
retains  CO.  The  blood  of  dogs  poisoned  by  this  agent  was  kepi  in 
Masks,  and  then  the  gas  pumped  out  by  means  of  a  mercury  pump  on  the 
following  dates  : — 

Date.                                                                                      Content  of  g&i  la  CO. 
June    12,1892, 247  per  cut. 

»       20.     » 2>'5  » 

h       28, 22-2  „ 

Feb.       8,    „ 20-3  „ 

„       16,    , 156  „ 

.,       26,    „ 10-2  „ 

March    3 63  „ 

»      " *'«       .. 

..      22,    „ 1-2       „ 

The  same  dog  was  buried  on  the  12th  of  January,  and  exhumed  on 
March  28th,  and  the  gas  pumped  out  from  some  of  the  blood ;  this  gas 
gave  11-7  per  cent  of  CO;  hence  it  is  clear  that  burial  preserves  CO 
blood  from  change  to  a  certain  extent 

N.  Grehant  }  treated  the  poisoned  blood  of  a  dog  with  acetic  acid,  and 
found  it  evolved  14-4  c.c.  CO  from  100  c.c.  of  blood 

Stevenson,  in  one  of  the  cases  detailed  at  p.  67,  found  the  blood  in 
the  right  auricle  to  contain  0*03  per  cent  by  weight  of  CO. 

(2)  Preparation  of  Heematin  Crystals — (Teichmann's  crystals).— A 
portion  of  the  borax  solution  is  diluted  with  5  or  6  parte  of  water, 
and  one  or  more  drops  of  a  5  or  6  per  cent,  solution  of  zinc  acetate 
added,  so  long  as  a  brownish-coloured  precipitate  is  thrown  down.  The 
precipitate  is  filtered  off  by  means  of  a  miniature  filter,  and  then  removed 
on  to  a  watch-glass.  The  precipitate  may  now  be  dissolved  in  1  or 
2  c.c.  of  acetic  acid,  and  examined  by  the  spectroscope  it  will  show  the 
spectrum  of  hrematin.  A  minute  crystal  of  sodic  chloride  being  then 
added  to  the  acetic  acid  solution,  it  is  allowed  to  evaporate  to  dryness  at 
the  ordinary  temperature,  and  crystals  of  hsematin  hydrochlorato  result 
There  are  other  methods  of  obtaining  the  crystals.  When  a  drop  of 
fresh  blood  is  simply  boiled  with  glacial  acetic  acid,  on  evaporation, 
prismatic  crystals  are  obtained. 

Hsematin  is  insoluble  in  water,  alcohol,  chloroform,  and  in  cold  dilute 

•  A.  Welzel,  Centn  med.  Win.,  xxvii.  782-734. 
t  Compt.  Rend.  Soc  de  Biol,,  v.  438. 

*  CoHipt.  J&arf.,  cri.  289.. 
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aratic   anil   hydrochloric  acid*.     It   muy,  however,  be    dissolved  in  an 

alcoholic  solution  of  potasaic  carbonate,  in  solutions  of  the  cnuati<-  nil. 

aa<i  in  boiling  aoetio  and  hydrochloric  acids.     Hoppo-Soylcr  ascribes  to 

the  crystal*    the  formula    C(V,H.0\.T«V.<)l(/2TI('l.     Tlmdirhutn   OOnrtlffl 

Uiat    tin?  pure  crystal*  contain  no 

chlorine,  and  are  therefore  those  of 

bjrraatin.       It  is   Uio  resistance  of 

lli«'   lin-nntin  to  decomposition     im 

lo  ordinary  solvent*  that  rcii' 

i      'ibli    t"   Id ■  tit ii v  n  certain  stain 

to  I*  that  of  Mood,  after  long  period* 

of  time.      Df  Tidy  mom  to  turn 

been  able  to  obtain  blood  reactiona 

from  a  stain  which  was  supposed  to 

»*■  100  y«ara  old.    Th*»  r-.rysiaU  are 

dttk-Ctd     GOiOUI.   and     pn-.-rlil.     :.li.-:i::-.-Iv.     ui     thl'.T    furillH,  of     which 

that  of  the  rhombic  pri»m  is  the  moat  common  (cm  tig.).     Hut  crystal* 
like  6,  having  six  side*,  also  occur,  and  also  crystals  similar  to  c. 

If  the  tpoft  Bfidn  '"•  nnSnotinn  bin  been  -miped  off  an  iron  implement 
the  luematin  ia  not  fO  easily  extra*  i"i  hut  I'm.:'  :idortf*taU->  th;it  \*m-.\\ 
solution  at  60*  dissolve*  it,  and  «oj»;tcui  tin   iron.      Kolkstav  "=> 

aleu  extract*!  Mood  in  combination  with  iron  Nit,  by  means  of  warm 
M>hitMin  of  CUttia  iwtash,  nnd.  niter  neutralisation  with  aectie  we.id,  hn* 
precipiiat»-d  the  hiemin  by  means  of  tannin,  and  •ibtaim-d  fioui  the  tannin 
precipitate,  by  means  of  acctia  ncid,  Teioliniann's  crystal*.  A  little  of  tin- 
r«»t  may  ulso  Ik-  (.hired  in  n  test  tube,  powdered  niuuiomimi  eMoiMfl 
added,  also  a  Htti»  fttfoaf  i&Unoi)in,  mid  afU'i  a  linn-  Mi-Tr-d  ;  .1  «mnll 
quantity  of  the  filtrate  is  placed  on  a  Midi'  Rilfa  n  crystal  of  Mi 
chiortdo  and  evaporated  at  a  gentlo  heat,  then  glacial  Atttia  BOid 
added  and  allowed  tocool  ;  in  this  way  himnin  crystal*  tan  hi-i>n  obtained 
from  a  OHTWOaf  fifty  days  after  trnviug  been  blood-autiued.* 

(3)  Qnaiftcum  Tost.—  Tbia  tent  depend*  upon  the  fact  that  I  solution 
•f  teouglobia  dmbffii  bttotifa]  blw  oolcwr,  U  brought  into  unitm-i 
vi\h  frs*h  tiiietnre  of  piainruni  and  paTOxldi  of  ir.ilmgen.  The  simplest 
way  V>  obtain  thi*  motion  il  lo  moisten  the  lUflpft  bod  ill  Witt  dil tilled 
water;  after  allowing  sufficient  time  for  the  water  to  dissolve  out  some 
of  the  blood  constituents,  moisten  a  bit  of  fflfwpftpM  with  thfl  w<-.il; 
Miction  than  obtained:  drop  on  In  the  inoiit  p  <«  nil-  Imp  of 
Lure  of  guaiacutu  which  has  bem  prepared  by  dij|je*ti  ig  tin  inun 
portion*  of  £0.  Kfl  alcohol,  and  Which  has  been  already  tested 

no  known  blood,  ao  as  to  ascertain  that  it  u  really  <»ood  and  efficient  t  i 
the  pairpn*e  't  anil,  lastly,  s  few  drops  of  peroxide  of  hydntgen.  Drag!  n 
•Brit  tM,  /aura,,  Kb.  IT,  lata. 
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Uortr  uses  hiit  borax  solution,  and,  after  o  little  dilution  witn  water,  adds 
111?  fflMtllfl  ami  then  Heunefcld's  turr*ntino  solution,  which  is  composed 

•  if  ca([tial  parts  of  absolute  alcohol,  chloroform,  and  French  turpentlnA,  to 
which  one  part  of  acetic  acid  has  been  added.    Tlie  chloroform  w  pars  Us, 

iinl,  il  \>hu,il  wjw  w«-<  nt,  i"  nl  u  I ■','}>    colour. 

§  36.  To  prove  by  chemical  and  phv*ieal  methods  thai  a  certain  •lain 
ia  that  of  Mimd,  i*  oftm  only  one  stop  in  the  inquiry.  the  Dflli  question 
hoing  whether  the  blood  ii  that  of  man  or   of  animals.     The   blood- 

•  •■..rpuscles  of  man  1M  lurger  than  those  of  ni  mid  inhabiting 
Kurope.     The  diumrlcr  <>f  the  average  r**d  HoofaOTOIUEsi  is  about 

!  \9  of  a  millimetre,  or  T'!)/*.*     The  corpunclefi  of  man  and  of  mammal  a. 
generally  speaking,  are  round,  those  of  birds  and  reptiles  oval,  eo  that 

bl  BOOOOfaffton  between  man  and   tarda,  hahea  or  i* 
:ln-  . iirjiii.-1-li'ft  i\w  similar  in  fdiapa  the  hlood  will  ho  that  of  n  mammal. 
IK  imcful  i.i   i>iiiiriicnU,  Dr  Richardson,  of  iVnnM'lvauia,  afTinna  that 
it  ia  quite  poasiblo  to  distinguish  human  hlood  (ma  that  of  all  common 
animal*.     He  maintain*,  ami  it  in  true,  that,  by  using  very  high  magnify- 

pdwi'tx  mid  biking  much  trmibll .  mi  HCpttPl  QUI  satisfactorily  identify 
human  blood,  if  he  bus  aouie  half-dozen  drops  of  blood  from  di!!- 
aiiinuda-  such  oh  the  sheep,  goat,  hone,  dog,  eat,  &c,  all  fresh  at  hand 
for  comparison,  and  if  Ihv  huumu  i.u**i  >>  normcU  Mnw.vcr,  vba  v  ■ 
■  <mii«  to  the  Mood  of  persona  suffering  from  disease,  then  nr*  chant;  < 
tin-  ilimiieler  and  even  the  form  of  the  corpuscle*  which  much  rt  implicate 
tho  mnttit  ;  while,  in  Meed  *  tains  of  nny  age,  the  b)ood-corpu»clc*\  even 
with  tho  most  artfully-contrived  solvent,  aro  so  distorted  in  shape  that  he 
would  In*  a  hold  man  who  should  venture  on  any  definite  conclusion  as 

licthcr  the  blood  wro*  certainly  liumuii,  more  especially  if  he  had  to 
'n'i\c  evidence  in  a  criminal  cnee. 

Neumann  affirm*  that  tho  pattern  which  the  librin  or  congulum  of  the 
hliutf]  fnniH  it  jMTiiUnr  In  Bid)  animal,  and  Or  Day,  of  (leelong,  ha* 
Independently  continued  hi*  researches  :  tin-  "M  j; .(cresting  obscrra'.imi 
poxhftpl  bw  Bl  i  neefad  the  attention  it  merits. 

W  In  ii  thom  ia  sunViont  of  tho  blood  present  to  obtain  a  fow  milhgnne, 
of  a»h,  there  Ii  a  means  nf  distinguishing  human  blond  from  that  of  other 
common  mam iiuds,  which  has  been  neglected  by  authorities  oil  tie- 
ami  which  may  bo  found  of  real  value.  Iu  principle  depends  upon  the 
n-liuivo  amount*  of  pouivwium  :wid  -odium  in  the  Mood  of  mnnns  compared 
with  thai  in  the  blixid  nf  domestic  iiniuud*.      In  the  blood  of  the  cow, 

,  .  fowl,  |n_\  ;uid  horwr,  the  sodium  very  much  exceeds  the  polonium 
in  tin-  »»-li  ;  tliii-  tho  proportion  of  Hodiuiu  oMdn  to  that  of  potassium 
oxide  in  tho  hlood  of  the  sheep  is  an  K.O  '1  :  !\"a,0  -f>  ;  in  that  of  the 

*  araa  of  an  inch ;  tin  Oreck  letter  m  1b  tho  micro-millimetre,   or  1000th    of  a 
Billusstn  -00003SSJ  im:lj. 
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cow,  as  1  :  8 )  in  that  of  the  domestic  fowl,  as  1:16;  while  the  same 
substances  in  human  blood  are  sometimes  equal,  and  vary  from 
1:1  to  1  : 4  as  extremes,  the  mean  numbers  being  as  1  :  2*2.  The 
potassium  is  greater  in  quantity  in  the  blood-corpuscles  than  in  the 
blood  serum ;  but,  even  in  blood  serum,  the  same  marked  differences 
between  the  blood  of  man  and  that  of  many  animals  is  apparent.  Thus, 
the  proportion  of  potash  to  soda  being  as  1  :  10  in  human  blood,  the 
proportion  in  sheep's  blood  is  1  to  15*7 ;  in  horse's  serum  as  1  to  16-4  ; 
and  in  the  ox  as  1  to  17.  Since  blood,  when  burnt,  leaves  from  6  to  7 
per  thousand  of  ash,  it  follows  that  a  quantitative  analysis  of  the  relative 
amounts  of  potassium  and  sodium  can  only  be  satisfactorily  effected  when 
sufficient  of  the  blood  is  at  the  analyst's  disposal  to  give  a  weighable 
quantity  of  mineral  matter.  On  the  other  hand,  much  work  requires  to 
be  done  before  this  method  of  determining  that  the  blood  is  either 
human,  or,  at  all  events,  not  that  of  an  herbivorous  animal,  can  be  relied 
on.  We  know  but  little  as  to  the  effect  of  the  ingestion  of  sodium  or 
potassium  salts  on  either  man  or  animals,  and  it  is  possible — nay,  pro- 
bable— that  a  more  or  less  entire  substitution  of  the  one  for  the  other 
may,  on  certain  diets,  take  place.  Bunge  seems  in  some  experiments  to 
have  found  no  sodium  in  the  blood  of  either  the  cat  or  the  dog. 

The  source  from  which  the  blood  has  emanated  may,  in  a  few  cases, 
be  conjectured  from  the  discovery,  by  microscopical  examination,  of  hair 
or  of  buccal,  nasal,  or  vaginal  epithelium,  Ac,  mixed  with  the  blood- 
stain. 


PART  III. 


-POISONOUS  GASES:  CARBON  MONOXIDE— 
CHLORINE-HYDRIC  SULPHIDE. 


I.  Carbon  Monoxide. 

§  37.  CarU.n  monoxides  CO,  i*  a  colour!***,  odourless  gaa  of  09670? 
>l».  gravity.  A  litre  weigh*  1  2M33  nriu.  It  iw  practical!}  hanlnMl  is 
water  I'  unit',  with  muuy  metal*,  fortnin^*  pwcoun  or  volntilv  com 
jMiunda,  r.//.,  niekel  Cuban  oxide,  Xi(CO)1,  in  a  fluid  volvtOfckig at  40". 
Thcac  compounds  have,  »o  far  aa  ifl  known,  the  Mine  effect*  aa  O I 

W  henever  «■  i r l" 'ii  in  burned  with  an  imnifucient  supply  of  air,  CO  in  a 
NVtaln  'jiuiiitSty  i«  produced.     It  is  always  pn  <  n  i  in  gj  .lotowttc 

pOOdDOta  of  couihuHtinii,  ami  mti-t  lm  exhmVd  fpmi  tin-  varum*  churn 
of  a  Urge  city  in  couaiderable  volume*.  A  "M;i"k\  "  cUttAej  or  a  de- 
fective (hi©  will  tttfTtfon  introduce  OUboo  mcuoxideiuto  living-room*. 
Tht  vjipoiir  from  burning  coke  nr  burning  charcoal  is  rich  in  carbon  mon- 
uxi<b«  It  i*  ulway*  a  conatitucnt  ofoinlgua,  in  England  tha  carbon  000* 
Oxide  iu  coal  gee  amounting  to  about 8  per  cent.  I'oiaoiiing  by  coal  yus  ie 
practically  poiooning  by  curbon  monoxide.  Curbon  monoxide  ii  also  the 
Ofaiel  constituent  in  water  gas. 

Curiam  monoxide  pnteonfnfl  oooatl  far  more  frequently  in  France  ami 
(iermnny  than  iu  Kn^;lan<l  ;  Efl  thow  countries  the  vapour  evolved  from 
burning  charcoal  m  a  favourite  method  of  suicide,  on  account  of  the  eup- 
1'ioecd  pninlessnosi*  of  the  death.  It  faaj  also  occaflionally  been  nam!  its  an 
Lostnunent  of  murder.  Iu  thin  couutry  enrhon  monoxide  poiaoi 
mainly*  takes  place  accidentally  a*  the  effect  of  breathing  coal  goa  |  poruibly 
Ltiltheeeontend  undetected  rnuae  of  ill  health  wIi.t.  chimneys  "MMta  : 
and  it  may  have  something  to  do  with  Urn  anre  throat*  and  debility  or>  often 
noticed  when  persona  breathe  for  long  periods  air  contaminated  by  mil] 
leakagca  of  coal  gnu. 

Chtlllgtgu-buniers  (gi'yHeni)  i*iuit   in   burning   unda  certain  condi- 
tions much  carbon  monoxide.     It  h;u  hen   proved  by  (ircluinl  *  that  a 

uiHcu   biuinr  "lit   below"  also  evolve*  larRC  quantities  of  the  aame 

lieonoua  goa. 

§  38.  Symptoms. — Nearly  nil  the  experience  with  regard  to  the  *ynip- 

tniua  produced  by  carbon  monoxide  i.i  derived  from  b:r;;ihi»g  not  the  purr 

gna,  but  the  Rna  diluted  by  nir,  by  hydrogen  or  by  carl>nr<-M<  »I  hydrogen. 

•  a>»ii*.  Bad,  ta  A  Wot,  i*.  7ri»-7«o. 
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1*  \n  coal  gas,  or  mixed  with  Inr^e  quntititics  of  carbon  dioxide.  Two 
asnsWute  uf  Chrislisou  breathed  the  pure  gas  :  tin*  une  took  from  two  U> 
three  inhalation*  ;  he  inimedi  <Hy,  shivered,  had  headache 

and  then  twcimo  unconscious.  Th«  second  took  a  biggar  dow,  for,  after 
emptying  hii  lung*  as  much  1 ;  p...-.  ilih-,  hi  took  from  thren  to  four  inltnln- 
tiono  ;  he  fell  hack  pnnilyand,  became  unconscious  and  remained  half-au- 
Jiour  ln-wntable  and  had  the  appearance  of  death,  the  jmi  <  being  almost 
gulshed.     He  wo*  1  r-nt »•!  with  inhaktiMU  of  ozygu,  tal  bi  ra- 

mbfld    fur   ill.'   ri'-C  i>f  III''  dfj     i'\'i.  niriv  ill        In-  Ii.m.I   -hum   !-.i  vi'    1  r  H  J    riili!' 

movement*,  atupor,  hradachc,  and  quick  irregular  pulac  ;  on  this  pi«»inR 
away  ho  Hill  aurtc.rcd  from  nauaco,  giddincr.n,  alternate  feeling  of  heat  and 
ehfllinsss,  with  soma  fevor,  and  in  the  night  had  a  restless  kind  of  sleep. 
Tlir  chnmist  Chwiot  wna  nrridonully  pdnongd  by  thn  pure  gnu,  and  U 
stated  to  have  fell  oa  if  struck  by  lightning  after  a  oingle  inspiration,  and 
remained  for  a  quarter  of  an  hour  unconscious.  Other  recorded  cose* 
bsv«  shown  very  similar  »\ 

The  pulse  Is  at  the  CDaVt  large,  fall  ami  frequent;  It  afterward*  be- 
comes small,  alow  «nd  i::«  ,;nlnr.  The  temperature  sink*  from  1"  to  3"  C. 
Tii*  rcMpi  irat  alow,  later  bocomofl  rattlinp.     As  vomiting  occurs 

ofun  when  the  snrTarcr  i«  inflensihle,  tho  TUOttsd  matter*  have  been 
dnw  ainitfog  into  tho  trachea  and  oven  into  the  bronchi,  10  that 

Jnlh  Uke»  pl.uv  by  rafflx  rttab 

The  fatal  coma  may  lant  oven  when  the  poraon  ha*  been  removed  from 

the  g*s  f rotn  hours  to  days.    Comn  for  three,  torn  md  ftva  i*JI  from 

carbon  monoxide  ho*  been  frequently  observed.     Tie-   longest  ease  on 

record  is  thai  of  a  psrson  wh"  «■«  •■  fW  <ii;l;t  eta] -'.  I'1"'  oU*d  on 

Uno  twelfth  day  after  the  fatal  inhalation.     Onaciousnoa)  in  thia  case 

bal  Ehi  patient  n#un  fell  into  itopor  ad  Alafl. 

itor  kinds  of  poisoning  by  carbon  monoxide,  as  in  thefit«ir<-r<; 

■  case  recorded  bi   Dr.  .   n  which  for  a  long  titm-  n  much  il.lut<  ' 

y**  h**  r»»n  breathed,  produce  p*  nounosd  1  sadaeni  ind  1  gaBarsJ  Ming 

I   htjHh  Ami  WU'-'.'",  '>'  •  ]"'iiiir:    il    ni.i;    In-,   into    ;i  f.ilnl   hlniillmi 

lc*s  the  person  is  removed  from  the  deadly  atmosphere.  To  tho  headache, 
>»$dB  nausea,  a  frtfiling  of  oppression  in  the  temple*,  a  noise 
ic  ears,  fceblcncan,  anxiety  and  n  daxed  condition  deepening  into  coma. 
It  U  probably  true  that  charcoal  vnjxmr  ia  comparatively  psinlww,  In 
wban  larger  amount*  of  the  gn*  ar"  brCfltoed  (In*  huansEbiiitv  num-x  mi 
rniiidlj  and  the  faces  of  thow  who  have  auccumbed  as  a  rule  are  placid. 
Vosaitin*;,  without  being  conetant,  h  a  Er^quot  iJDrptOffli  and  in  fatal 
tmti  th«  fjiCOS  and  urine  ar<>  pawed  involuntarily.     There  arc  rxvaainnal 

tatauic  stryrhniin'-like  convulsions  have  been 
aoiicod  sod  a  condition  of  excitement  in  the  non-fatal  cases  a-i  if  from 
alcohol ;  in  .'itill  rarer  oases  temporary  mania  has  been  produced. 
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In  non-fatal  but  moderately  severe  caaes  of  poisoning  aeqnel»  follow, 
which  in  some  respects  imitate  the  sequela  seen  on  recovery  from  the  in- 
fectious fevers.  A  weakness  of  the  understanding,  incapacity  for  rational 
and  connected  thought,  and  even  insanity  have  been  noticed.  There  ia  a 
special  liability  to  local  inflammations,  which  may  pass  into  gangrene. 
Various  paralyses  have  been  observed.  Eruptions  of  the  akin,  such  as 
herpes,  pemphigus  and  others.  Sugar  in  the  urine  is  an  almost  constant 
concomitant  of  carbon  monoxide  poisoning. 

§  39.  The  poisonous  action  of  carbon  monoxide  is,  without  doubt,  due 
to  the  fact  that  it  is  readily  absorbed  by  the  blood,  entering  into  a  definite 
chemical  compound  with  the  haemoglobin  ;  this  combination  is  more 
stable  than  the  similar  compound  with  oxygen  gas,  and  is  therefore  slow 
in  elimination. 

Hence  the  blood  of  an  animal  remaining  in  an  atmosphere  containing 
carbon  monoxide  is  continually  getting  ]>oorer  in  oxygen,  richer  in  car- 
bon monoxide.  Grehant  has  shown  that  if  an  animal  breathes  for  one  hour 
o  mixture  of  0*5  carbon  monoxide  to  1000  oxygen,  the  blood  contains  at 
the  end  of  that  time  one-third  less  oxygen  than  normal,  and  contains  152 
times  more  carbon  monoxide  than  in  the  mixture.  An  atmosphere  of  1 0  per 
cent,  carbon  monoxide  changes  the  blood  so  quickly,  that  after  from  10  to 
25  seconds  the  blood  contains  4  per  cent  of  carbon  monoxide,  and  after 
from  75  to  90  seconds  18*4  per  cent.  Breathing  even  for  half  an  hour 
an  atmosphere  containing  from  007  to  0*12  per  cent  carbon  monoxide 
renders  a  fourth  part  of  the  red  corpuscles  of  the  blood  incapable  of 
uniting  witli  oxygen. 

The  blood  is,  however,  never  saturated  with  carbon  monoxide,  for  the 
animal  dies  long  before  this  takes  place. 

The  characteristics  of  the  blood  and  its  spectroscopic  appearances  are 
described  at  p.  58. 

Besides  the  action  on  the  blood  there  is  an  action  on  the  nervous 
system.  Robert,*  in  relation  to  this  subject,  says : — "  That  CO  has  a 
direct  action  on  the  nervous  system  is  shown  in  a  marked  manner  when 
an  atmosphere  of  oxygen,  with  at  least  20  per  cent  carbon  oxide,  is 
breathed  ;  for  in  the  first  minute  there  is  acute  cramp  or  total  paralysis 
of  the  limbs,  when  the  blood  in  no  way  attains  the  saturation  sufficiently 
great  to  account  for  such  symptoms.  Oeppert  has,  through  a  special 
research,  shown  that  an  animal  suffocated  by  withdrawal  of  oxygen, 
increases  the  number  and  depth  of  the  respirations ;  but  when 
the  animal  is  submitted  to  CO,  in  which  case  there  is  quite  as  much  a 
withdrawal  of  oxygen  as  in  the  former  case,  yet  the  animal  is  not  in  a 
condition  to  strengthen  its  respiratory  movements  ;  Geppert  hence  rightly 
concludes  that  CO  must  have  a  primary  specific  injurious  action  on  the 
•  Lehrhuch  da-  IntoxictUioiten ,  526. 
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ncrrfi  centre*.  I  (Kuberl)  am  inclined  to  go  n  step  further,  Bud*  CO  tho 
ground  of  unpublished  rcwir  da   that  CO  not  only  nuYct* 

injuriously  tho  ganglion  calls  of  the  brain,  but  aUo  Uio  ptrfj  rvat 

the  phrenic),  U  well  n*  diver*  nther  timue*,  n*  muscle*  anil  gh: 
that  it  cause*  so  n;  a  a  lii^h  decree  of  degeneration  m  not 

to  2m  pit  tilow  suffocation  ;  eveu  ^ingrtno  may  bo 

caused  " 

It  ir    ;lnr   rapid   llft|rPMmtiQp  whbb    is   the  cause  of   the  enurmuun 
inortwe  of  the  product*  of  the  decomposition  of  albumin,   I   un 
znenLM  [flub, 

§40.  Postmortem   Appearances --Tin-    bo*,    n.rV,   dw  -\   ibdi 
are  frequently  covered  with  pate  has  of  irregular  form  and  of  door  ro«c- 
iii patohai  un tart  aotioad  <m  tli"  back,  tad 

thin  tin  tint  dODATld   ll[inn  the  gravitation   of  the  bloOn    to  tin-   |0W1 
most  dejK-inl-  iit  put  of  the  body  .  similar  rod  patches  have  been  notfl     I 
in  poisoning  by  pruoaic  acid;  the  oaurn  of  this  phenomenon  i*  uoi 

U>  til*  pfii  in-  UnflL]    1!  U  --I    !  ■  ,    'm in*' 

injtcu*!  -v.  ■:  tfai  ctuogad  blood  Tin-  blood  fchrooglioat  i*  gooonllj 
fluid,  and  of  a  tine  pOQUJSaX  ml  colour,  with  a  bluish  tin^e.  The  f.ieo  is 
mostly  calm,  pole,  U  I  tl  IN  i«  seldom  any  foam  about  the  lijw.  PtJtW 
faction  b  meetly  rernsrl  ffdatt    TKtOM  ll  attlly  almyfl  1  ion 

gwlion  i»f  njiiip  of  the  internal  organs ;  sometime*,  aud  indeed  usually, 
the  membranes  of  the  brain  arc  strongly  injected  ;  4omrtiineA  the       n 
gtstior.  is  mainly  in  the  lungs,  which  may  bo  cedematoufl  with  effusion  ; 
mid   in  a  third   ckuw  of   caws  the   congestion   is   most  marked  in   llie 
. % : " l ■ ' t  i-.i.  1.  cavity 

Tho  right  heart  ia  commonly  tilled  with  blood,  and  tho  loft  side 
contains  only  u  uttli  blood. 

loLsoniug  by  a  small  dose  of  carbon  monoxide  may  produce  bofl  foil 
striking  change*.  Bod  ili:n  it  is  only  by  a  csreful  examination  of  tl- 
blood  Uv  ■  ■  ■  '■  n  ■  ■■•  caw«  will  I hi  1  nvd 

J  41.  Moan  pninoningK  by  Carbon  Monoxide — An  totarwttoj  series 
of  case*  of  poisoning  by  water  gas  occurred  at  I^ecda  in  1S80,  and  have 
been  recorded  by  Dr.  Thoev  BtOTeDOOB** 

Water  gas  U  mjulft  by  placing  coke  In  a  wrtlcil  r\  I  Data  :»'"'  hB>MPg 
the  coke  to  a  rod  heat  Through  the  rod-  10I  eokftj  ill  Ifl  famtd  up  fpjm 
below  for  ten  minutes  :  then  the  air  ia  shut  off  and  steam  pasnen  from 
abort  downwnnls  f.>r  foUT  minutes ;  the  gas  paaset  thr  ■  ihbrr.  nnd 

then  through  a  footo  Oxide  puriflar  to  remove  SIIr  It  contain*  about 
CO  pet  cent,  of  hydrogen  tiiu\  40  percent,  of  carbon  monoxide,  that  ia, 
about  nrt  timet  more  carbon  monoxide  than  coal  gaa. 

On  November  30,  1S69,  two  men,  R.  French  and  H   Fnnwi  ^,  buth 
•  Quy»  Hospital  JUporu,  1839. 
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intemperate  men,  ifccupiod  *  cabin  at  Uio  Leeds  F*rg»  Works;  the 
cabin  was  510  c.  foot  in  capacity,  and  vm  lighted  by  two  burners,  ***h 
burning  fiTi  c.  feet  of  water  gas  per  hour  ;  the  cabin  was  warmed  ty  a  cook- 
inn  stove,  site  burning  water  gas,  the  product*  of  combustion  escaping;  into 
the  cabin.  Both  ruen  wont  into  tho  cabin  »ft*r  breakfast  (8.30  aA). 
French  was  peon  often  going  to  and  fro,  and  Fsnwiok  was  seen  outside 
at  10.30  a.m.  At  11.30  tin'  EfMDUD  accompanied  French  to  the,  cabin, 
ami  found  Feu  wick  asleep,  as  he  thought.  At  12.30  r.M.  French's  son 
took  tho  men  their  ihum-r,  which  ww  afterwards  found  mission.  At 
tli.it  tii!i"  French  a  Wo  appeared  to  be  asleep  ;  be  was  shaken  by  bit  son, 
upon  which  lie  nodded  to  his  MO  to  leave.  The  door  of  the  cahtn 
iPl'eW  t*i  bats  been  shut,  and  all  through  the  morning  the  lights 
kept  boning  j  no  small  was  (•xporioncad.  At  2.30  r.M.  both  tha  men 
were  !■<]  dead.     It  was  sulwe<|iir.ntly  found  Unit  the  store  was 

mi  lighted,  nnd  the  water  go*  supply  turned  on. 

Whit  attracted  moat  attention  to  this  caaa  waa  tha  at  range  incident 
nt  tho /3rMf.ntf>rfsm  examination.  Tho  autopsies  worobognn  two  days  after 
the  death,  pToffjmbal  tt,  b  I  room  Of  39,000  elect  capacity.  The** 
present  Mr.  T.  Ncnttnrgood  (senior),  Mr.  Arthur  ScaUcrgood  (junior)* 
Mr.  Hargreaves,  three  local  surgeons,  Messrs.  Brown,  Loe  and  Jeaaofs  and 
two  ruwatAnU,  I'uyh  ami  Spniy.  Arthur  Sr* LiufgDOd  first  fainted,  Mi. 
Si.ittergOOA  wni.ir,  ita  hud  some  peeoJta  mention*,  \j/„.  tingling  in  the 
head  and  flight  gfddi&fteVj  tlun  Mr.  I\igh  bcoaino  faint  and  staggered ; 
and  Mr.  Loe,  Mr.  Brown,  and  Mr.  Spray  all  complained. 

Them?  symptoms  won;  not  produced,  ns  wns  at  first  thought^  by  some 
volat  Q  v  .;.<iur  emanating  from  the  bodies  of  the  poisoned  men, 

but,  as  wbwqMatrj  diaOoratad,  admitted  of  a  vory  simplo  explain 
tight  burners  in  tho  room  wera  turnad  partly  on  anil  not  lighted,  and 
v.i'-li  of  [in- 1  i.:ijL  bwnwi  povtd  vital  pi  Into  the  nwm. 

In  X8U1  occurred  some  cases  of  poisoning*  by  C  I  irttdh  are  probably 
uni'iuo.     Th"  casea  In  question   happened   in   January   [n   a  family  at 

Tits,  \  i  :.  rfenoj  ftSTtnlng   IWU0D*J  b*1 bappeoad  to   llu 

family  moM  uflee-tiil  wo*  tin*  f.u-i  that  up  to  9  a.m.,  Sunday  mouiiiitf, 
.Ijiuuary  IS,  none  of  the  family  had  been  neon  nl>out.  The  house  was 
broken  into  by  tho  neighbours  ;  end  the  father,  mother,  nnd  three 
children  won  found  in  lied  Bpp&rently  uleep(  mid  all  eir>-iU  to  rouse 
them  utterly  failed.  Tho  ma  I  '  nn  u  ouiunMOed  Arrived  aliutil  10  A.M. 
nnd  found  tho  father  and  mothor  in  a  itett  of  comploto  unconsciousness, 
nnd  two  of  tie'  rhildren,  nged  11  nnd  14  years,  suffering  from  pain  ami 
sicknessj  and  diarrheal ;  the  third  child  hail  by  this  time  been  rcmoTed 
to  a  neighbouring  cottage, 

*  "Notraon  esses  of  poisoning  by  the  Inhalation  of  carbon  uoiioilde,"  1>y  Dr.  Geonjv 
R«i<1,  Mwliral  QStsTdl  Health,  County  of  Stafford.     Fubttc  Utalth,  Tol.  IIL  JMU. 
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Lv  wjw  iu  attend  an  ■ 

hcgun  to  sutf'r  from  headache  ;  while  others,  who 
raanainci  ia  the  house  longer,  suffered  more  tevcroly  und  I'omplami'd  of 
ail  indefinite  feeling  uf  exh.iurliuii.      Thcw  Hyuiptoma  pointed   to  BODM 

exciting  mm  aaaociatrd  with  tho  Barrottndln  :•  of  tho  cottage ;  conse- 
quently, in  tho  afternoon  tho  two  children  wore  removed  to  another 
cottage,  an  1  Inter  on  tho  father  and  mother  also.  All  (hi  pn'ient.*,  with 
the  exception  of  thy  mother,  who  waa  still  four  day*  aft'TWgrfl  MiHrriog 
from   tk«   offoctd  of  an   ncuto   attack,  hnd   comploto  <i.     Tin- 

ojunion  that  the  illness  was  owing  to  some  local  cauwi  wax  auhacqurnilv 
strengthened  \>y  Lbfl  facl    thnt.    two  conariea  And  neat  hud  died    in    1    1 
night  in  the  kitchen  of  the  cottage ;  tho  former  in  a  cage  and  the  latter 
in  *  cupboard,  tho  d  iM  fflBtipttl       Ai .-»  [fl  UatauU  houao  on 

U10  oppr«iU>  fiido  of  the  road,  the  OOCUpautf  <«f  wlm-h  had  for  H9M  KtlM 
suffered  from  headache  and  drpn-^inn,  i.wk  hinU  oorr   I'm. ml   driu]  in 
tkm  cage  in  tho  kitchen.     It  ia  importnnt  to  notice  that  all  these  animalo 
disd  in  Ul#  mpaetivi.'  UtohMU  "f  tin*  cottages,  nnd,    the 
!  floor,  whiln  vin-  ruiidiprtoccuphd  tn"  to*!  Boot 

Tho  fatln'i  stated  th.it  for  a  fortnight  or  thru*  wwke  previous  to  tho 
serious  illncwa,  ho  and  Uh  vh ■  >{><  I  con  pluino.l  of  wvo.ro  frontal 

hewliwrh*  and  a  freling  of  general  depression.  Thin  feeling  was  continuous 
ilny  nnd  night  in  tho  rn*n  of  tho  EWt  of  tho  family,  hut  in  hi*  cue, 
during  the  day,  after  leaving  the  houac  for  his  work,  it  gradually  passed 
off,  to  raturn  again  during  the  night.  Tho  headaches  wore  80  intonao 
thakt  th«  whole  EainQj  MgttJttljf  kppttnd  vinagaj  rag*  to  tholr  bttAfj  on 
Jphg  k  '"•'!  •-h-Ii  u\\i\\l  diirim:  ihi*  pi-nod,  for  iilnml  llm-i-  vrrk... 
About  two  o'clock  on  Sunday  morning  the  headache*  becamo  so  severe 
that  tho  mother  got  out  of  bed  and  renewed  the  application  of  vinegar 
and  witter  all  round.  After  which  tln-y  all  foil  n»]n«p,  and,  ko 
father  and  mother  were  OOnCTnicdi  nmajnod  •  -  -i.iplet«ly  unconscious 
until  Monday  mornifl& 

A  nuui  who  occupied  tho  house  oppoiiti  the  house  tenanted  by  the 
last-mentioned  EonncjrJ   the  narrator  (Pr.   Keid)  ili.it  on  Suuduy 

morning  the  nun  ly,  001  risting  of  four,  were  taken  seriously  ill  with  a 
faeln  faaaa  and  daproasinn   accompanied  by  hoodaeho  ;  and   bl 

alaontated  that  for  some  time  they  hid  smelt  what  he  remind  a  •'  fire  stink  " 
iawing  from  the  cellar. 

Tbe  collage  in  which  she  family  Kin  \  that  hod  suffered  80  sorarely 
waa  aitnattd  about  20  or  30  ynrda  farm  |  In-  nlinft  of  a  disusod  coal  mine, 
and  wa«  Use  end  BOOM  of  -•  mw  of  cottages.  Tt  had  a  cellar  opening 
into  tbe  outer  air,  hut  thia  opening  waa  usually  covered  over  by  means  of 
s  piece  uf  wood.  Thy  edjoiuing  house  to  this,  the  occupant*  of  which 
had  for  KM  I  Ifa  B  -unVrod  from  hffidacha,  althongli  to  ft  If"  oxtont,  had 
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■  ccllnr  with  n  similar  ci[%nmg,  but  supplied  with  An  i'l-fiUing  enrer. 
The  house  on  the  opposite  eido  of  the  rued,  in  which  the  two  bird*  vcn 
found  dead,  had  a  collar  opening  both  at  the  front  and  the  bexk  ;  »mt 
both  Ihcsu  Opuing^  unl*'  ft  littln  h^nim  Ui«  ft'enrrenee  detailed,  Hail 
been  kept  closed.  The  cellar*  in  all  caw*  coinuMiuicstol  with  the  house* 
by  means  of  doors  opening  into  the  kitchens.  According  to  the  generml 
account  of  tha  occu|ianta,  the  cellar*  had  studied  of  "  lire  atink,"  which, 
in  th'-ir  opinion,  pt. .  nn  the  adjoining  mine. 

The  shaft  of  the  disused  mine  communicated  with  a  mine  in  working 
order,  and,  to  encourage  the  ventilation  in  this  mine,  a  furoaco  had  for 
Hun.'  wi'i.kn  i.pi:!'!  ..t.i  impaftdadli  thtalnll  XUi  toumm  I  -•!  Ml 
fin  to  the  coul  in  the  disused  mine  and  amok*  had  Wn  issuing  from  the 
i.hnft  Doc  four  weeks  previously.    Two  dag  OU  to   the  inquiry 

tho  opening  of  tho  shaft  had  boon  clo.  ■.  to  extinguish 

the  fire. 

Dr.  Itcid  considered,  from  the  symptoms  and  all  tho  circumstances  of 
the  case,  that  the  DIMbI  was  duo  to  carbon  monoxide  gas  penetrating  into 
tho  cftllnr*  boa  tin-  imiio,  and  from  thence  to  th«  living-  and  slee; 
roams.  A  auDpio  of  thr  ail  jialdad  0015  pv  win  of  mr^m  inonoxida* 
although  the  sample  had  been  taken  after  the  cellar  window*  bad  been 
open  for  twonty-four  hour.. 

j  42.  Detection  of  Carbon  Mnnoildi  i     v  uften  bo  nvccssiry  to 

detect  CiirlK.ui  monoxide  m  air  and  to  estimate  it*  amount-.  The  detection 
in  nir,  if  tho  carbon  monoxide  i;«  in  un.y  qtuUlttty,  is  easy  rtiOOgb  i  hut 
traces  of  carbon  monoxide  are  difficult.  Where  amounts  of  carbon 
monoxide  In  air  from  half  n  per  cent,  upwards  arc  reasonably  pmuiniftd  U> 
exist,  the  air  is  nieusurcd  in  a  ku*  measuring  iijj[mutua  and  passed  into  an 
absorption  pipotto  charged  with  alkaline  pyrogidlic  acid,  and  when  all  the 
oxygen  baa  been  abstrn<'ted.  ftan  the  rt-.ddiml  nitrogen  and  gases  are 
ntent&ad  to  an  auiiuoniacol  solution  of  cuprous  chloride.  I 

Tho  solution  oi  cuprous  Oal"n<to  i.  prepared  by  dissolving  10*3  gnat. 
of  copper  oxide  m  1>%0  c.c.  of  strong  hydrochloric  acid  and  filling  the  na*k 
with  rnppai  turnings;  th ft  copper  reduce*  the  cupric  chloride  to  cuprous 
chloride;  tin*  <*nd  of  the  reduction  is  known  by  the  solution  becoming 
eolourlcaj.  Tho  QOloatUsJ  and  solution  ia  poured  int  I  WtOt  l-'iUU  C.C  of 
wntor,  and  tin'  euprnna  chloride  aet.tlas  to  the  l>nttnm  as  a  prod  rat*  to. 
Tho  j-ii[irrii:.t:int,  fluid  b  UOUltd  off  ns  completely  a*  jKxwhlc  and  the 
precipitate  washed  into  a  quarter  litre  flask,  with  100  to  150  c.c.  of  die- 
tillod  water  and  ammonia  led  into  tho  «  hit  -»m«a  of  a  pale 

blue  colour.  The  BOlUsion  «*  made  up  to  200  c.c  80  as  to  contain  about 
7*3  grms.  per  cent,  of  cuprous  chloride. 

Such  a  solution  is  an  absorbent  of  carbon  monoxide ;  it  also  absorb* 
•thylone  and  acetylene. 
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I  ■  oaa  i  if  cuprous  chloride  which  1 » ■  -  thmtod  00  ;;■■•<"<  it  uji  on 
bej&x  treaWd  with  potaesic  bichromate  and  acid,  h  ha*  l>eeii  propo*txl 
by  Wanklyn  to  depnvu  large  quantities  of  air  of  oxygen,  then  to  absorb 
any  carbon  monoxMsj  pTi  not  with  cuprous  ehlorfdo,  ud,  lastly,  to  DM 
til*  cuprous  chloride  fmni  ||u  iMigMbjkealiiiriit  witli  acid  bichromate, 
so  a*  to  be  able  to  study  the  properties  of  a  iroall  quantity  of  pan  was, 

toy  fur  tbo  moat  reliable  method  to  detect  email  quantities  of  carbon 
mOaOSillo  i>.  lunv.wr,  a>  proposed  by  H.Miiprl,  I.:  itli-.il.  il  in  the  lungs 
of  a  living  animal. 

nouao  is  placed  bctnuen  two  funnels  joined  together  at  their  mouth* 
by  a  html  of  ihiti  rubber  ;  mm  -if  tin-  vmU  of  the  double  funnel  is  con- 
■  ii  ID  ;i>|»iraU»r, und  the  jut  thus  sikKc'I  :ln<mg!i,  tuy  for  h.ilf  mi 
hour  or  more;  tbo  mouse  i«  then  killed  by  drowning,  and  a  control 
ruoute,  which  hat  not  boon  exposed  to  a 00 atroo-pli.-r.-.  h  also  drowned  ; 
tbo  bodies  of  botli  mice  are  cut  in  two  in  tin-  region  of  the  hmn,  and  flu* 
blood  collected.  Each  sample  of  blood  is  diluted  in  the  *iu;n  [Tffpnritftll 
joetroscopicalK  ■  v  detailed  at  p.  C8. 

Winkler  found  that,  whan  IngSj  volume*  of  gat  were  used  (at  least  10 
litre-*),  0*05  per  ci'iit  ol  carbon  inuiinxide  w  mid  br  rmdily  detected. 


II.— Chlorine. 

13,  Chlorine  is  a  ycllowjrccn  gas,  wliicli  may,  by  cold  and  pressure, 
ndensed  into  a  liquid.     Its  speci6c  gravity  is,  aa  compared  with 
bydrogan,   J5'37 ;   »h  oomptfed  with  air,  2'40 ;   a  litre  in .. ;< •>    -t;ui«bir-i 
Modssiotja  weigh*  3-107  Ktt\i*.      It  i*  K>lubl«  hi  water. 

Trie  usual  method  of  preparation  is  the  addition  of  hydrochloric  acid 
to  bleaching  poi  la  M  inch  latter  «ulwtanee  is  hypochlorite  of  lime  mixed 
with  calcic  chloiidfl  ud.  It  may  be,  a  little  rmmtir  lime  Another 
method  U  to  treat  manganeso  dioxide  with  hydrochloric  acid  or  to  act  on 
manganeae  dioxide  and  common  salt  with  suJphurie  acid. 

rtoare  liable  to  occur  with  chlorine  gn<  from  lit  evteaiive  use 
aa  a  disinfectant  and  nlao  in  ii     m  kuoiacture.     In  the  "  \V  ices* 

of  manufacturing  bleaching  powder,  a  thick  layer  of  lime  is  placed  on 
the  floor  of  Ipaeial  chamber*  ;  ohlotine  gu»  i*  passed  into  these  chambers 
for  sbuut  foul  >1  l>  •  ,  ihOD  but  gM  ib  turned  oft";  the  uiiubnorbed  gus  is 
drawn  oil  by  an  exhaust  or  absorbed  by  u  tin  ■mtor  and  the  doors 

opened.  Tiro  hours  afterwards  the  men  go  in  to  pock  the  powder.  The 
peckers,  in  order  to  be  ablet  Lo  wnrk  in  thl  i  bambttl  :,  vrssu  I  n-spirator  e.on- 
tL-lixig  of  about  thirty  fold*  of  damp  flannel  ,  this  ia  tightly  bound  round 
the  mouth  with  tbo  nottriln  freo  and  renting  upon  it.  Hal  DOi  I  lie 
obliged  to  inhale  the  breaUi  through  the  flannel  and  oxhnle  through  the 
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nostril,  otherwise  they  would,  an  technical  jargon,  be  " rjawmt "     Some 
also  wont  goggles  to  protect  tlioir  eyes.     Notwithstanding 
lions  they  nuffer  gonsrnlly  from  d  I      rrrTtrhhatl 

g  44,  Effects  —  1  ;         U  ttsS  proportion  of  004  to  006  per 

thousand,    taken   into   the   lan^s   is  dsngcroai   to   life,   cane*   directly 

rfna  stftmkw  ■  nmfat  mm  ■  -■■m*,  fajdmUoric  add  i*  fanned. 

The  effects  of  cUodai  Mahudfa  Km  lirtereniiatcMl  from  ijjrdioi  block  KM 
Kft»i  and  IV  knu  bond  Ibal  i  •*'  p*S  thousand  of  tikis  latter  pas  affected 
animals,  causing  ut  onco  tinciuinesx,  evidence  of  |nin  with  great  djHjcias, 
and  Inter  coins.    The  »y<*  uxid  the  mucous  membrane  of  tha  noes?  van 

.■t(.  I-;'.-  1.  f\iiftW>ini  dobtO|  -  takptaW  U)  Hit  I  I  CM  ■»,  •  idi  i»'f  1  \r 
a  white  opacity. 

In  case*  that  recovered,  a  purulent  discharge  came  from  the  iiostrila 
with  occasional  iiecrueia  of  the  mucous  membrane.  The  •)  ni^t^iaa-lBx  nan 
or*  similar  ;  there  is  Rrcnt  tightness  of  the  breath,  irritation  of  tho  nos* 
and  cyoa,  cough  and,  with  biiulII  repeated  doses,  bronchitis  with  all  its 
uttend'int.  t'vl-:       B3    1  pCHldAI  tak»*M  by  tli"  it;. mill  fit  not  mo  deadly. 

Hcrtwig  baa  given  1000  gnu?.  U>  horses,  30  giiua,  to  sheep  and  goats,  arid 
16  grin*,  to  dogs  without  producing  death,  llio  symptoms  in  those  CMOS 
wt»re  quickening  of  the  pulse  nnd  respiration,  increased  peristaltic  action 
of  tho  boirab  and  a  stimulation  of  the  kidney  secretion.  The  urine 
smelt  of  chloriue. 

§  4Xt.  Poat-morteni  Appearances.  Bypcntttft  »(  the  lung*,  with 
ecrhymoaea  and    piicniniinii'    p:iti.-hea    with    iwreasftl  S6Cff<  the 

bronchial  tubes.  In  tin:  ni.n.diiy  u.finl  mm  0!  tha  utoiuach,  cccbjiuosca. 
Tha  ttlkolesconoe  of  tho  blood  is  diminished  and  there  rosy  bo  oxtcraal 
sign*  of  blenching.  Only  vn ■(•:»t.iini:iUy  htt  ftfij  chlorine  smell  been 
pen'A'ivrd  11.  tin'  iiil'-in.-il  •  >:■   m  ■ 

§  4G,  Detection  of  Free  Chlorine.— The  usual  method  of  tictection  U 
to  prepare  u  solution  of  iodido  of  ]K>tasaium  aud  itardi  and  to  soak  strips 
of  fllu*r-p:ijn  1  in  thfc  lolntlcai  such  a  strip,  whan  moSsfc mad  and  aul> 
nutted  t  >   v  t'lilurim  re,  ia  at  once  turned  blue,  because  chlorine 

displace*  iodine  from  iU  combination  with  |>oUs»iuni.  I.itmus-jxipcT, 
indigo  blue  or  other  vegetable  colours  are  at  onco  bleached. 

To  ualimuU)  thi*  amount  at  chlorine  a  known  voluma  of  the  air  i* 
drawn  through  I  solution  of  potassium  iodide,  and  the  amount  of  iodine 
sat  free,  determine!  by  tr.rait ■■:.  with  sodio  hyposulphite,  as  dotailod  at 

r«i-  

ill.-  Hydric  Sulphide  (Sulphuretted  Hydrogen). 


§  47.  Hydric  aulphide,  SH,,  ia  a  colourless  transparent  gas  of  »p.  gravity 
1*178.     It  bums  with  1  blue  Maine,  fffffmin|   ffatttl  and  aulphur  dinxide, 
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and  is  soluble  in  water ;  water  absorbing  about  three  volumes  at  ordinary 
Umjjeistuies.  It  in  decomposed  bj  cither  chlorine  gas  or  sulphur 
dioxide. 

It  is  a  common  gas  a*  a  constituent  of  tho  air  of  sowers  or  cesspools, 
and  emanates  from  moist  slag  or  moist  earth  containing  pyrites  or  metallic 
sulphides  ;  it  also  occurs  whenover  albuminous  matter  putrefies  ;  hence 
it  u  a  common  con0titue.1t  of  the  emanation*  from  oorpeee  of  either  man 
or  animals.  It  ha*  a  peculiar  and  intense  odour,  generally  compared  to 
that  of  rotten  ukk**  thih  w  really  nota  good  oomparitOQ,  fur  it  is  com- 
faring  the  gas  with  itself,  rotten  e|$p  always  producing  BUj ;  it  is 
o(t«n  associated  with  ammonium  sulphide. 

j  4&  Effect* — Pill*  hydric  snlphide  U  MVei  nut  wit.h  nut  id  the 
cheamt'a  laboratory,  in  which  it  is  a  common  rcu£<nt  either  as  a  go*  or 
in  solution  ;  so  that  the  few  conea  of  pa  boning  by  tho  pure  goo,  or  rather 
the-  pure)  gu  mixed  with  orliusry  air,  have  been  confined  to  lab" 

Hie  greater  number  (if  case*  hate  occurred  IflddantaJly  to  men  work- 
ing in  sowers,  or  cleaning  out  cewpoole  utid  tho  lifee.  In  email  quantities 
it  is  always  present  in  tho  air  of  towns,  as  shown  by  tho  blackening  of  any 
silver  ornaxnt'rit  not  kept  hright  by  frequent  use. 

It  is  distinctly  a  blood  poison,  the  gas  uniting  with  the  alkali  of  the 
Uood,  snd  the  sulphide  thus  produced  partly  decomposing  again  in  the 
lung  and  breathed  out  as  811  r  Lohmann  *  has  studied  tho  effects  on 
animals;  an  atmosphere  containing  from  t  to  3  per  dwund  of  Slf, 
kflsS  rabbiU  and  cats  within  ten  minute*.  I  In.  aympU'Uis  at*  mainly 
convulsion-!  and  great  dyspnoea.  An  atmosphere  containing  from  0*1  to 
0-fi  por  tkouaind  produces  a  local  irritating  notion  on  the  mucous  Dtfifc 
liraneti  of  thn  respiratory  tract,  and  death  follows  from  Id  KofiflSUOMOT* 
oedema  of  Uie  lung  preceded  by  oauvuhsions ;  there  is  also  a  paralysis  of 
the  nervous  contre*.  Lehmann  hue  recorded  the  case  of  three  men  who 
breathed  0*4  per  thousand  of  SHa:  within  from  fivatosight  minute*  there 
was  Intense  irritation  of  the  "yea,  no**,  nd  thrust,  and  after  thirty 
minutes  they  were  unable  to  hear  tho  atmosphere  any  longer.  Air  con- 
taining 0"5  per  thousand  of  SH_,  is,  according  to  Lehmann,  the  utmost 
amount  that  can  be  breath*! ;  tbU  (BOUsst  MMM  In  half  Ifl  b  KB  D  lift 
tng  of  the  eyes,  nasal  catarrh,  dyspiuea,  counb,  palpitation,  sUfarl 
great  muscular  wcokneas,  h  sad  ache  and  fiintiUM  with  cold  sweats.  0*7 
to  OS  per  thousand  is  dangerous  to  human  lifo,  and  from  1  to  1*5  p*r 
thousand  destroys  life  tapitfly  The  symptoms  maj  occur  Kona  little 
tuna  after  tho  withdrawal  of  tlie  person  from  the  poisonous  atmosphere  ; 
for  example,  ("aim  records  tho  casta  of  a  student  who  propaivd  fc>llr  in 
a  laboratory  and  was  exposed  to  tha  go*  for  two  hours  ;  he  then  went 
home  to  dinner  and  the  symptoms  first  commenced  in  more  than  an  hour 
•  K.  I*.  Umasao,  staff   f.  ffypfDM,  IW.  sir,,  1191,  U6. 
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nfter  the  firnt  bn-athing  of  pure  air.  Taylor  *  records  an  unusual  case  orf 
poison  in;;  in  1837  at  Cleafor  Moor.  Some  cottages  bad  henn  built  upon 
iron  fll*g,  the  fling  contained  sulphides  of  calcium  and  iron  ;  a  hoary 
■Mm  of  rain  washed  through  the  slag  and  considerable  voItimM  of  XM. 

.  no  doubt,  other  go***?  diffused  during  the  night  tin « «  i_;1l  lliecoUssjeS 
and  killed  ftbfN  ndult*  and  throe  children, 

rj.  Poet  inorteni  Appearanoea.  The  so-called  apoplectic  form  of 
S1I  |toisomng,  in  whi'h  the-  <  ;ir»rer  did  within  a  minute  or  two,  shows 
no  special  change.  The  most  frequeul  change  in  slower  poisoning  to, 
according  to  J^hmnmi,  irdcma  of  the  lung  a.  A  BfJtX) 
and  of  the  whole  body  is  sometimes  prassnt,  but  not  constant.  A  spectro- 
scupic  exuniiimti'in  of  tin;  blood  may  also  not  lead  to  any  conclusion,  the 
more  especially  as  tlie  spectrum  of  sulphur  mathoemoglobin  may  occur  in 

putrid  blood,    Tli><  pupila  in  torus  coses  bars  been  found  dilated; 

in  OthtH  not.  ^ 

Chrome  poisoning.— Chronic  pnfannti)fl  by  SHa  is  of  considerable 
intercut  in  u  public  health  point  of  view.  The  symptoms  appear  to  bo 
QOflJun  !:vitu,  headache,  dyspepsia  and  amentia,       A    predisposition   to 

IiiiiIm  Ii:ih  iiUn   !»■  -ll   uut.-tl 

§  50.  Detection. — Both  ammonium  and  hydric  sulphides  blacken 
ilv* t  sin  I  iilirr  papaf  moistened  with  acetate  of  lead  solution.  To  test 
bt  nydric  sulphido  in  air  a  known  qunntity  may  bo  aspirated  through  a 
.Miliiiiiiii  .if  lend  acetate  To  estimate  Uia  quantity  a  dm  normal 
.solution  of  iodine  in  potassium  iodide  t  solution  is  used,  and  iU  exact 
strength  determined  by  d.n.  eodic  hyposulphite  solution  {  ;  the  hypo- 
sulphite U  rim  in  frnin  :\  bUNtfel  into  a  known  vfllnma,  r.fft  A0cc,  of  the 
d,n.  Iodine  lolotl  mi,  until  th«  yellow  colour  i*  almost  gone  ;  then  a  drop 
or  two  of  fresh  starch  solution  is  added  and  the  hyposulphite  run  in 
carefully,  drop  by  AtOpt  until  the  blue  colour  of  the  starch  Ji*appaars. 
If  now  ;i  kMCWn  volurnr  'if  ;iir  i<  ilniwu  thniugh  .V)  r  <\  •  f  the  tl  ti.  intlino 

;  i  ,  Bn  Etaettan  Ij  +  SHg-SIII+fl  will  tako  place,  and  for  every 
1-7  |  ;irti  <>i  fakNM  vUqI)  hue  bttB  converted  into  h}'driodie  acid  17 
parts  by  weight  of  SII^  will  bo  noooasnry  ;  hence  on  titrating  the  50  c.c. 
of  d.n.  iodine  solution,  through  which  uir  containing  ftllj  has  boon  passed, 
lea*  hy|XMuIphite  will  bo  used  than  on  the  previous  occasion,  each  c.c. 
of  the  hypoeulphito  solutu O  btf&g  equal  to  I'll  e.0.  or  to  I"7  rognn. 
of  SH,.  " 

•  /'.  ■  Malt.  Juri*)K,  vol.  U.  122. 

t    \V7  grutw.    of  iodine,  ld'6  grmi.   nf  potAutuni   KodJfts,   rtimolvM   in   k  \\\X9   of 

watsr. 

X  **'«"  ftmw.  of  Jiodie  hyposulphite,  distolTrd  in  a  lit?*  of  ir»t*r. 


PART  IV.-  ACIDS  AND  ALKALIES. 


i  in  RIC  <ii.  HYDROCHLORIC  ACID-NITRIC  ACID- 
ACETIC  Aril)  AMMONIA -POTASH— SODA— NEUTTMT. 
SODIUM,   POTASMI  M,   AM'  AMMONIUM  SALTS. 


I.    Sulphuric  Acid. 

j  51.  .Sulphuric  acid  (liyiliw  ul|  l,:iti\  oil  of  vtrrii »1,  HjSO,)  occur*  in 
commerce  in  varying  d«gr*»*  of  strength  n  HhUtOD  ;  the  atrong  sul- 
phuric acid  of  tho  manufacturer,  containing  100  per  cent,  of  real  ocid 
>OtX  b«  *  *poeitic  gravity  of  1850.  Tho  ordiuury  hrown  acid  of 
COOilBeroe, '■<«■' ::n'i|  hy  iirgiinir  rnUrr  iumI  holding  in  Kciliit.ii.in  im  :.i 
litieA,  chiefly  lead  and  urseuio,  has  a  specific  gravity  of  about  1*750  ; 
and  contains  07'W  of  anhvdroua  SUt<-bfi'4a  of  hydric  sulphate 

Thar*  *r-  a\  '    -■■  acids  uaod  in  commerco,  particularly  in  maim- 

factrtrioA  to  whlrh  ulphiirfc  :"i>i  i  rii:u!.',  for  Rpeclal  purpose*  without 
rectification.      Tlic  British  PfcaTmMOpttll  BUlpLuJ  ^d  to  be 

of  rW3  i  i <wt>\  whUt  I  to  78G  poi  Ottfti  sulphuric 

Anhydride,  or  96*8  por  cant,  of  hydric  nulphato.  Tho  diluta  itilphuric 
acid  of  the  pharmaoopGtk  should  havo  a  specific  grnvity  of  l'09'l,  and  is 
usually  said  to  correspond  to  101 1  per  cent  of  anhydrous  sulphuric  acid  ; 
but,  if  I're'a  'lulled  aw  correct,  nofa  cjuala  11'37  par  n-nt. 

Ttia  general  characters  of  flrdphmk  Ifild  are  as  follow* : — When  pure, 
it  II  a  colourless,  or,  when  impure,  a  dark  brown  to  black,  oily  liquid, 
without  odour  at  common  temperature*,  of  an  exceedingly  acid  Uato, 
MMt  orpiniii  tissue*  rapidly,  and,  if  rtux«d  with  wuUr,  evolving 
b  beat  If  4  part*  Off  tbfl  ttVO&g  tl  Id  aW  nbOBd  with  I  part  of  water 
at  0',  Hi-'  QUXtan  i:  1 1  U>  ■  fatal  of  1 00"  ;  I  .-till  greater  heat  is  evolved 
by  mixing  75  porta  of  acid  with  27  of  water. 

B   I]  i  '^1'-'  acid  U  powerfully  hygroscopic — 3  part*  will,  in  an  ordinary 

aiim*phere,  increxte  to  n<';irly  i   in   Lwenty-fmir  I r-  .  in  common  with 

aU  acidr,  it  redden*  litraua,  Ycllowa  cochineal,  and  change*  all  vegetable 
colours.  Tharo  ia  another  form  of  tulphurio  acid,  extensively  used  in  the 
art*,  known  under  thft  name  of  "  Xordhauaon  sulphuric  noid,"  ,,fiitn  l&g 
:•;.!,"  formula  H^Oj.     ThlaaeM  U  proilunod  by  the  distillation  of  dr.v 
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ferrous  sulphate,  at  ■  nearly  whit*  heal     ifthw  in  earthsnarar*  ■  I 
giwii  rIwji  TPt/irts    thi  rjBrtJBrta  (r  nottad  >'>  nlpkarifl  aidi.    Ai  itimt 
manufactured,  it  i*  a dark  fuming  IbguM  of  19  aj*dilc.  gravity,  and  boil- 
ing At  53\      When  Artificially  cooled  down  to  0",  the  acid  gradually 
il«'j»i>*iU  erytlal  i  eOMbt  of  a  definite  compound  of  2  ntntn*  ftl 

mi  lis  I:  It  n  :i    in.!  .mil   1  lion  ol  •••*  ■'<  '-      Tli*  re  i<  MOM  dtnabft  *» 

to  the  moIrcuUr  compoettiofi  of  Nonllian>«  ii   u  il  ,  ||  i".*  usiiially  eomtdemS 
sv  hydric  sulphate  saturated  with  sulphur  dioxide.     This  acid  is  raunu 
fjictmvd  i-WAy  in  Hrdi-niia,  and  ia  uaed,  cm  n  large  arale,  iu  a  aolver  I 
nlitarin'. 

§  62.  Sulphur  Trioxidc,  or  Sulphuric  Anhydride  (SO,),  itaelf  m*y 
bo  mot  with  in  scientific  laboratori**,  hut  ia  not  i"  I  fffPrsVWffi  Sulphnr 
trioxidn  forms  thin  needlr-thnpod  crystal*,  arranged  in  feathery  group*. 
8eon  in  wa**,  it  i*  wliit<\  Uld  has  r?tfftVfrirg  tbfl  appearance  of  asbestos. 
It  fuse*  to  a  liquid  at  nbout  le",  boila  at  SV,  but,  after  this  operation  Was 
been  perWnu'd,  flit-  mbCtiBM  muim'K  r    -illtir ri*{*ii-  '  did  then 

remains  solid  up  to  100";  mI.mw  IW  it  raftlvs,  TolntilUcs,  and  return*  U* 
ito  normal  condition.     Sulphuric  anhydride  hisses  when  it  ia  thrown  into 
water,  chomioal  oombinaimii  ti!;ci_'  pluco  and  tulpl  inric  arid  U«in 
Sulphur  triotide  in  etnewiividy  i  mid  |hiIhhimiuh 

Bcaidea  the  ahu\c  bBDfl  of  K  id,  thaw  la  an  ottd&al  pi.-paration  culled 
"Aromatic  Sulphuric  At-id,"  made  by  dige^tifUs  nlptrotia  acid,  rectified 
spirit,  Ringer,  and  cinnamon  together.  It  contains  10*19  per  cent  of 
80^  iilmliol,  and  principles  ux  true- ted  from  cinnamon  and  ginevr. 

S  63  Sulphuric  acid,  in  the  free  state,  may  not  unfrcquently  Ire  band 
in  nature.  The  author  haa  had  wndflrex-iimniiiuju  U  tffl  lUA  ptttf  frorti 
I  DflTOCUbbl  mine,  which  contained  more  than  ono  grain  of  fro*  sul- 
phuric ucid  per  gallon,  and  wan  accused,  with  juatice,  of  destroying  the 
Hah  in  a  river.  It  aI*u  exiaU  in  larx'o  cpianlitie*  iu  volcanic  springs.  In 
A  torrent,  flowing  (nun  the  volcano  of  Pare*,  in  lh«-    \r;<!<-.  -.r- 

calculated  that  15,000  tons  of  sulphuric  acid  and  1 1,000  tons  of  hydro- 
chloric acid  were  yearly  carried  down.  In  the  animal  and  vegetable 
kingdom,  ftiilphunc  aoid  exists,  a*  a  rule,  in  combination  with  boras,  but 
thero  is  an  exception  in  tha  aaliva  of  tha  Outturn  tpUa,  aSlnli U  BUBOM. 

§  5-1.  Statistics.— When  something  like  900,000  ton*  of  sulphuric 
ncid  ore  produced  annually  in  England  alone,  and  when  it  ia  conaidcted 
that  sulphuric  add  i«  OMd  in  tin*  inuiiiifuctiiTc  •>!  m..  it  other  ncidi,  in  the 
alkali  trade,  in  the  maunim-tiir"  «»/  indign,  in  tli*  «xip  trade,  iu  the  manu- 
facture of  artificial  manure,  and  in  a  number  of  technical  protease*,  thena 
ie  no  cause  for  8urpri*e  that  it  ahould  be  tha  annual  e&uao  of  many 
ileatliH. 

Tli-  of  dcutha  from  eulphuric  ucid  will  vary,  other  things  being 

equal,  in  each  country,  according  to  the.  uninuf  I  that  country 
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employing  sulphuric  acid.     The  number  of  cones  of  poisoning  in  England 
end  Wale*  for  ten  years  is  «iYen  in  the  following  Ub!e  : — 

DEATHS  TBOU  flOl^HV&lO  M  ID  IX  KXCLAND  AND  WALKS  FOR 
TnE  TEN  YEARS  KN'DINti  ISO*. 


TetaU, 


A<*  own  os  Vmlmwi 

t-6           5-1  :>       IM0       SMO    Cfl  &  uptrardu  Total 

U              4              2            14                  2  33 

4.23...  9 


tfl 


i. 


49 


Bl  II  EB& 


16-26 
4 
6 


25 

10 


ToUl 
SO 
94 


T*uR 


*» 


Pi 


During  the  ten  y<ara»  no  caw  of  murder  through  sulphuric  acid  is  on 
record  ;  fconco  the  total  deaths,  ||  detailed  in  tho  tables,  amount  to  <i;>.  Of 
a  little  over  9  a  year. 

Falck,*  in  comparing  different  coon  trie*,  considers  tho  past  itetlttfa 
to  show  t!i  it  in  I-inncc  sulphuric  Acid  ho*  been  tho  cauoo  of  4*6  to  6*5 
par  cent  of  tho  total  doiths  from  poison,  and  iu  Kngland  5*9  por  cent. 
In  Bngkfid,  France,  ami  Denmark,  taken  together,  10$,  Prutisis  10*6; 
while  in  certain  -  ui«  ,  -\o  Deri  in  and  Vi'-nni,  tin.'  [  "'rcantsgeji  ure  much 
higher — Vienna  showing  t'!'-*  pal  ot&tij  Berlin  W  per  cent. 

^  M.  Accidental.  Suicidal,  and  Criminal  Poisoning.— DeAth*  from 
sulphuric  acid  are,  for  the  most  part,  accidental,  occaiirmnlly  suirid.il,  and, 
diU  more  rarely,  criminal  En  63  out  of  113  canci  collected  by  1: 
in  winch  the  <•  i  w  ■  id  the  poisoning  could,  with  tail  accuracy,  bo 
ascertained,  C» ;;  pel  Qsuti  mn  du  to  aeeident,  .10'2  inn  n'eiclnl, 
aud  24*»S  per  cent,  were  cases  of  criminal  poisoning,  the  vietiiua  being 
elnidreat, 

M  cause  of  the  ooupsj  itlvelj  run  dmj  of  rolpatirk  sefcl  by  the 
l«-'i*>ncr  is  obvious.     First  of  all,  the  mill  •  It  mixed  with  focal 

without  entirely  changing  iU  aspect;  next,  it  is  only  in  casca  of 
insensibility  or  paraljeia  that  it  could  bo  adminiaterod  to  an  ndtilt, 
'•i  i\   furce,  or  under  'pfcJonsl   tlrrnrnafanoM '  and 

lastly,  the  alaius  on  the  mouth  urid  %n\  •  ■  Ct  betray,  even 

educated  perwmp,  tho  presence  of  aomothing  wrong.  As  on  agent 
oJ  onndsr,  tZtso,  sulphuric  acid  it  confined  in  ita  uao  to  young  children, 

01  mc  caj-eciallv  to  tho  newly  born. 

*   Uhrhuth  J<r  yrakiuctim  Twtlwlw/k,  p.  bi. 
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Thsro  ia  a  remarkable  cn>«  related  by  Haagan,*  in  which  an  adult 
man,  in  full  jictanuiati  of  hi*  faculties,  neither  paralysed  nor  he)p'**ft, 
was  murdered  by  snlpl  The  wife  of  a  day-labourer  jpiv 

Imnband  drop*  of  aulphurio  acid  on  sugar,  instead  of  hi*  medicine,  and 
Anally  finished  tiu  work  hy  administering  a  spoonful  of  the  acid.  The 
spoon  wan  carried  well  |q  thn  bftftk  of  tbi-  Umat,  mi  DUtt  loofe 

the  acid  at  a  gulp.  11  ^rms.  (171  grains)  of  sulphuric  acid,  partly  in 
combination  with  soda  and  potoah,  woro  separated  from  his  stomach. 

AcridtMitjil    j  i*  most  common   amont.;  children.    The   oily, 

QT-looktog  sulphuric  acid,  whoa  pure,  may  be  mistaken  for  glyocxia 
or  for  syrup ;  and  the  dark  commercial  acid  ruijjht,  by  a  carol  see  pensoo, 
bo  confounded  with  porter  or  any  dirk -looking  medic 

Serious  and  fatal  mistake*  have  not.  unfnwiurntly  arisen  from  the  nan 
of  injections.  Deutechf  relates  how  a  midwife,  in  error,  administered  to 
mother  and  child  u  sulphuric  acid  clyster  ;  tut  little  of  the  fluid  could  in 
atthtC  case  burl  nrttially  reach  rd  the  rivtim,  f.»r  (lie  mother  recovered  in 
light  d*j),  i  td  in  ■  little  tit:'1  tli.>  infant  waa  ajao  restored  to  health. 
Sulphuric  acid  has  caused  death  hy  injection*  iato  the  vagina,  H.  C. 
Lombard}  observed  a  case  of  this  kind,  in  which  a  woman,  aged  Qi 
injected  half  a  litre  of  aalphtiric  nr id  into  the  vagina,  for  the  purpose  of 
procuring  abortion.  Tim  result  was  not  immediately  fatal,  but  tho  aub- 
tcquont  inflnniumtiou  and  its  result*  so  occluded  the  natural  pavage  that 
tic  lurtl  I--  in-  unpoeaible,  and  a  Ca*aarean  •eelion  extracted  a  dead 
••hild,  the  mother  also  dyi-   | 

An  army  phyMriau  prom  bed  for  a  patient  an  emollient  clyster. 
Since  it  waa  late  at  rjijrht,  iod  the  ATx>thccary  in  bad,  he  prepared  it 
himAolf ;  but  not  finding  linseed  oil,  woke  the  apothecary,  who  took  a 
bottle  out  of  one  of  tho  rccesso*  and  placed  it  on  tho  table,  Tho  bottle 
contained  sLil]1iuric  acid;  n  soldier  noticed  a  peculiar  odour  andcflVr 
vcaccnce  when  the  syringe  was  charged,  but  this  was  unheeded  bj 
doctor.  The  rntienl  uimmiiAtoly  after  th*  operation  suffered  the  moat 
KOtlt«  agony,  and  dinl  the  following  day;  before  his  death,  the  bed- 
clothc*  INN  found  corroded  by  the  acid,  and  a  portion  of  the  bowel  itoclf 
came  away.Jj 

§  56.  Fatal  Dose. — The  amount  neceaaary  to  kill  an  adult  man  U  out 
strictly  known;  facility  Ml  much  depends  on  the  concentration  of  the 
acid  and  the  condition  of  the  peraon,  more  especially  whether  tho  stomach 
ia  full  or  empty,  that  it  will  be  impossible  ever  to  arrive  at  an  accurate 

•  Orosa;  Pit  StntfrcctopJUw  m  flsunwAtonrf.  *.  I  Ml.  Hall  L  a  181. 
f  /Vnui.  Med.  VtrcinaZcittovj.  1S49,  No.  13. 
!  Journ.  o>  Chm  Mitt,  tnm.  rh\,  1831. 

%  HaaaJbkara  UmtOmAt  i>.  fie;  Jmnal  >r,  GMmU  JT*rf«s/<  l  i.  Ne.  a,  40B, 
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Chmiison's  usee,  in  wliidi  .*m  gnu  (60  gtaJos)  "f 
ccatnted  acid  killed  an  adult*  is  tho  smallest  lethal  dose  on  record. 
Supposing  lha'.  ilm  man  weighed  68A  kilo.  (150  lb*.),  this  would  bo  i' 
proportion  of  05  gnu.  per  kilo.  There  ii  aNu  Hi1  caae  <•£  u  child  of 
one  year,  record"!  bf  X  flar(  a  which  20  drops  cuuaod  dt-utb.  If, 
however,  it  wnro  asked  la  B  SMtt  oJ  lav  what  dose  of  concentraWd 
Kmrfc  arid  would  l>e  dangerous,  the  proper  answer  would  he  :  ao 
email  a  quantity  as  front  2  to  3  drops  of  tho  strong  undiluted  acid  mi.  lit 
cause  death,  more  especially  if  conwyed  to  Uu  buck  of  the  throat ;  for 
if  it  is  improl-r  on  Mich  I  lappc  Won  - ...-ith  would  U  sudden,  yet 

I  possibility  of  pel  edacu  d1  injury  to  the  gullet,  wi:h  Ulfl  Efgalt  of 
subsequent  contraction,  and  the  iiMinl  long  and  puinful  ulntttrition 
thereby   induced.      It   may   bo  laid  down,  therefore,  timt  all  quantiticr, 

ct«»»  the  smallest,  of  the  rtrw  wad  <uaVf  MM  D&dtt  the  bead  of 

hurtful,  noxious,  aod  Injurious. 

:.  Local  Action  of  Sulphuric  Add.— Tho  action  of  tho  acid  on 
living  animal  tUaues  has  bean  studied  of  late  by  C.  Ph.  Falck  and  I* 
Vii*r«>T.  *  Coneflntmbed  Mid  pMfifpftat*B  albumen,  and  then  rrdissolve* 
it;  fibrin  BTaQe  and  bocOmofl  gflhtbouftj  but  if   the  acid  is  weak  <>.</., 

4  to  €    p«r  cent.)  it  w  scarcely  changed.     M  i*  at  lirel 

coloured  nmhvr-yellow,  awells  to  a  jelly,  and  then  dissolve*  to  a  red-hmwn 
turbid  Huid.  "When  applied  to  tho  mucous  membrane  of  the  atoiniirh, 
1 1. *-  mucous  tissue  and  the  muscular  layer  beneath  are  coloured  white, 
swell,  and  become  an  oily  ma**. 

When  applied  to  a  rabbit/*  aar.t  tho  parenchyma  baQOBea  at  first 
pth  -v  /  li:''  ''!1-  U.uij*parent  at  tin-  b.ir.k  <l  Lin-  mr  ,  o.^.n.iir  the  drop 
of  acid  appear  spota  like  gToaao  or  fat  drops,  which  soon  coalesce.  Tho 
epidermis  with  tho  huir  remains  adherent;  tho  blood  vowels  are 
narrowed  in  rnhhre,  ami  shfl  blond,  ftnt  in  lha  vimiik,  and  then  in  the 
arteries,  ia  coloured  green  and  then  black,  mid  fully  coagulates.  If  the 
drop,  with  horizontal  holding  of  tho  ear,  ia  dried  in,  nu  lull 
surrounds  the  burnt  spot  in  which  tho  blood  circulates ;  but  there  is 
complete  stasis  in  thn  part  to  which  thl  acid  hiw  been  applied.  If  the 
point  of  the  ear  U  dipped  in  the  acid,  the  cauterized  pact  mill  inwards; 
after  th«  lapse  of  eighteen  hours  tho  part  ia  brown  and  parchment-like, 
with  RTAttered  points  of  coagulated  blond  ;  then  there  is  \  slight  swelling 
i.>;  ilia  healthy  tiaiucs,  and  a  small  /one  of  redness;  within  fburtoao 
days  4  Uaddcrlike  greenish-yellow  scab  ia  formed,  the  burnt  part  itself 
remaining   dry.     The   vessels   from   the   surrounding   xouc   of   redness 

'  IxutxAr  A".,.:,  ]scif  Mo.  1-32.  sad  Viator's  Inawjur&iutrC,  Marburg. 
1S03. 

*  Sim  at  I,  £mUixd**$  v.  Brtrrul,  in  Virehow't  JtrMv  f.  Patfi.  Anat.,  Bd.  M, 
Hft  1  u.  t,  *-  41,  18?0. 
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gradually  penetmto  towards  th*  cau*rta*d  spot,  the  Haul  in  the  hleb 
bccomee  absorbed,  and  the  destroyed  tiwurs  fall  ofl  in  the  lonn  of  ft 
crust 

The  changes  thftt  *n1phuric  ncid  cause  in  blood  ftt«  u  follows:  the 
fibrin  19  ut  first  coagulated  and  thou  dissolved,  aud  the  colouring  x  titer 
becomes  of  a  black  colour.  These  cluuiffca  do  not  require  the  stroqgeet 
scid,  being  Boon  with  an  acid  of  60  per  eent- 

§  58.  The  action  of  the  acid  on  various  non-living  matters  is  ai 
follow?  :  poured  on  till  vegetable  earth*  there  is  &u  effervescence,  arising 
from  decomposition  of  carbonates;  any  gram  or  vegetation  growing  on 
th*  ipet  i«  blackened  and  diM ;  an  analysis  of  the  layer  of  earn,  on 
wbh'li  the  acid  is  pour**!,  allows  ar.  exeiw*  of  milphatAs  as  compered  with 
a  similar  layer  adjacent ;  the  earth  will  only  Lave  an  acid  reaction,  if 
then;  has  boon  more  than  sufficient  acid  to  neutralise  all  alkalies  and 
alkaliu*  earths. 

Wm id  nluiofl  iiiiiiii-diat«'Iy  Marked",  and  tin-  npot  remain*  iikmsL 

Spot*  on  |mpcr  become  quickly  dark,  and  sometime*  exhibit  a  play  of 
colours,  such  no  reddish -brown;  ultimately  tho 'spot  becomes  very  black, 
and  hflln  may  bo  formed ;  even  when  the  ncid  is  dilute,  the  course  in 
very  similar,  for  the  acid  dried  in,  until  it  roaches  a  sufficient  degree  of 
concent  -ration  to  attack  the  tiseuo.  1  found  small  drops  of  sulphuric 
:■•  :  I  -n  a  <•;.!  ..;■  .  -tji  t,  mM6t  bid  I  led  pattern  on  \  ilark  green 
ground  with  light  green  flow*!*,  set  as  follows:  th*  spot*  on  the  red 
at  tbii  rml  ul*  .i  fi-n  hinii-  mir  of  a  ilatk  inaroou  colour,  the  green 
won  darkened,  and  tho  li^ht  green  browned  ;  at  the  end  of  twenty-four 
hours  but  little*  change  hud  token  place,  nor  could  any  ono  hare  classed 
'I'  tj  ■  of  the  k|*>U  without  a  rlcM)  examination.  Spot*  of  thn 
strong  mil  00  tub  OOttQQ  KMci  rapidly  blackened,  and  actual  holes 
Wan  famed  in  the  couwo  of  nn  hour;  tho  main  difference  to  the 
naked  v\v,  batmen  the  stains  of  the  acid  and  thoaa  produced  by  * 
led  hut  body,  lay  in  tho  muistnesa  of  the  spoU.  Indeed,  the  great 
<h  miction,  without  considering  chemical  evidence,  Itotwecn  recent  bums 
of  clothing  by  Hiilphuric  acid  and  by  heat,  ie  that  in  the  one  ease — 
that  of  tho  ncid — the  hole  or  spot  is  very  modal  ;  in  the  other  very 
dry.  It  Li  CAfty  to  Smogim-  that  tin,  .li:-tini:: ii<n  may  be  of  importance 
in  a  legnl  inveMigntion. 

Spots  of  acid  on  clothing  full  too  often  under  the  observation  of  all, 
those  englgvd  in  practical  chemical  work.  Howevo  rrolcklyft  ipot  of 
acid  is  wiped  off,  unless  it  is  immediately  neutralised  by  ammonia,  it 
ultimately  makes  a  hole  in  tho  cloth  ;  the  spot,  as  a  rule,  whatever  the 
colour  of  tho  elnth,  is  of  u  blotting-paper  red. 

Sulphuric  acid  dropped  on  iron,  attacks  it,  forming  a  sulphate,  which 
may  bo  dissolved  out  by  water.     If  thto  iron  ie  exposed  to  the  weather 
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the  rtiu  may  wach  away  all  traces  of  tin*  .<  i ■!,  save  tho  eorroaion ;  but 
it  would  be  ondw  those  obcUIMfeUMM  impossible  to  My  whether  the 
corrosion  wua  duo  to  wudatiuu  or  a  solvent. 

To  iuoi  up  briefly:  the  character*!  of  sulphuric  aeid  cpote  on  organic 
matter*  generally  are  black,  brown,  or  red-coloured  deatrnotlOM  r>f  tiaaue, 
nooUirr,  nwl  cnanttnn  (often  after  yuan),  lad  1»>U>  tin-  ghtmtotl  evi- 
dence of  sulphuric  acid  or  eulpliaU*  in  excess. 

Caution  necessary  in  judging  of  Spots,  <Sec. — An  important  cone,  related 
by  Vaschkn,  ioawi  the  naoanrity  of  great  enutinn  in  iniiTpii'i.u'^  reunite, 
unless  all  Uie  circuroaUuces  of  u  MM  bo  carrfullv  < -mU.i'.  .1.  A  live  coal 
foil  on  tho  bed  of  a  w.-nUy  infant,  ftve  months  old.  The  child  screamed, 
and  woke  the  father,  who  wna  dozing  by  the  firo ;  the  man,  in  terror, 
poured  a  large  pot  of  water  on  the  child  and  burning  bed.  The  chdd 
died  the  following  day. 

A  p&t-mvrt&ii  examination  showed  a  burn  on  the  chest  of  tho  infant 
2  Incfcs*  in  longth      Tin-  lOlgQftj  pharynx,  mid  gullot  were  nil  healthy 

in  the  AloMKf'h  ii  [\\U\i  ••(  linicniix  lie  lulr.tiir,  ulmuL  luilf  nil 

wm  found  to  be  brownish,  friable,  .md  wry  thin.     A  chemical  examina- 
tion showed  that  the  portion  of  the  bed  adjacent  to  the  burnt  place  eon 
uiunl  free  sulphuric  acid.      Ham,  thee,  mi  tha  following  evldfiooe 
too  sadden  death  of  a  helpless  infant,  u  carbonised  bedcover  with  b  i 
- 1 1,  and,  hilly,  an  appearance  in  tlic  etomocli  which,  it  Bright 

bo  said ,  wo*  not  laeOBlisteOt  with  sulphuric  laid  poiaOttJDft  Yot  a  care 
ful  sifting  of  the  fncU  convinced  tin  (n  IgH  that  no  crime  had  hern  com- 
mitted, and  tliat  the  child's  death  was  due  to  disease.  Afterwards, 
experiment  showed  that  if  a  live  coal  fall  on  to  any  tissue,  and  he 
drenched  with  water,  free  sulphuric  acid  it  constantly  found  in  the 
Dtfgbb' "i rl "•>!  of  fee  burn!  place. 

J  &9.  Symptom*. — The  symptoms  may   be  clawed  in  two  divisions, 
via,: — 1.  Extern*]  effect* of  bhs  aetd.    9    frri  rnai cfEscta and  ayaptra 
arising  from  iU  interior  administration. 

1.  External  Effects. — Of  Zate  yours  ntsstb]  instance*  have  occurred  in 
which  tho  acid  has  been  used  criminally  to  cause  disfiguring  bums  of  the 
face.  The  offence  hue  in  all  those  oases  been  committed  hy  women,  who, 
from  mottvM  nt  rvrasgefn]  Jealousy,  have  roddeolj  dtabad  m  gOftBttty  of 
the  acid  into  the  face  of  the  object  of  their  rr-'-iiiiiicufc  In  such  as 
Use  phenomena  obserYi-d  a  si  .•  widely  different  from  thour  attending 
•©aids  or  burnii  from  hot  neutral  Huida.  There  it  destruction  of  tiasuc, 
not  necessarily  deep,  h  t  the  notd  Es  Jtj  oat  Lmmedfatafy  wined  off;  bnl 
if  any  ebould  reach  tlie  eye,  inflammation,  no  acute  ae  to  lead  to  blind 
now,  is  tho  probable  conftcqnonco.  Tho  okin  is  colourod  at  tirxt  white, 
■ta  later  prriod  brown,  and  part  of  it  may  ho,  na  it  Were.  <ll. solved.  If 
the  tract  or  skin  touohfd  by  the  acid  in  extensive,  death  may  result,    Tho 
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totolTlTTUtOiy  procewa  in  ih*  uV'in  in  aimilxr  Ui  Ohm*  noticed  Kt  FaLrk 
And  Victor  in  their  experiments,  already  detailed  (p.  79). 

Internal  Effect*  or  Acids  generally.— it  may  not  be  o*t  of  piaoe, 
btfoN  speaking  of  the  internal  effects  of  sulphuric  acid,  to  sake  a  few 
mn;uk"  upon  \ht  icttoo  of  acid*  generally.  ThiMiitiou  differs  according 
to  the  kind  of  Animal  ;  At  all  event*,  there  u  a  ureat  difference!  between 
the  action  of  acidaon  the  herb-eating  animal*  nnd  the  camirora ;  tno  latter 
bear  large  dotes  of  ncid*  well,  llu  former  ill.  For  instance,  the  rabbit,  if 
gEYU  a  dose  of  any  acid  not  sullicicut  to  produce  local  effects  b«l  sum- 
I  to  affect  iU  functions,  will  soon  become  paralysed  ami  Hi  IB  a  state 
of  atujvtr,  sua  if  dead ;  thft  aanie  dnsa  per  kilo,  will  not  affect  the  dog. 
'ilic  reason  for  this  ia  that  the  blood  of  the  dog  ii  able  to  neutralise  the 
acid  bj  ammouin,  and  Uiat  the  Hood  of  the  rabbit  i»  destitute  of  this 
property.  Man  is,  in  thin  respect,  nearer  to  the  dog  than  to  the  pknt- 
eatem.  Stadelmann  has  shown  that  n  man  U  able  to  ingest  large  relative 
doses  of  oxybutyria  ucid,  to  ueutra'iiae  the  acid  by  aiuiuouia,  and  to 
excrete  it  by  means  of  the.  kidney*  aa  nmraonium  butyrate. 

Adds,  however,  if  given  in  doses  loo  great  to  be  ucutruliied,  alike 
affect  plant-  nnd  fleih-entT* :  <h*ath  fnlloin  in  all  cases  before  the  blood 
become*  add.  Salkowski*  has,  indeed,  ehown  that  the  effect  of  leeseo- 
inR  the  alkalinity  of  the  blood  by  giving  a  rabbit  food  from  which  it  can 
extract  no  alkali  produces  a  »itnilar  effect  to  the  actual  dosing  with  an 
acid. 

2.  Internal  Effecte  of  8ulphuric  Add.— When   wlptoM  ncid  is 

{■>l-  q  mt<  rn  illy,  «  ■"  ■"  "•' •■  -^■■\  iiiiiw<li.it.e  ymptOH  U  |  .".m.  Th:  .  Imvu 
aver,  ia  not  constant,  ftinre,  in  a  few  nvnrdivl  cue*,  no  complaint  of  pain 
has  been  made ;  but  these  case*  are  exceptional ;  as  a  rule,  there  will  be 
immediate  and  great  Buffering.  The  tongue  swells,  the  throat  ifi  also 
swollen  aiitl  milamed,  awallovviug  of  saliva  even  may  be  impossible.  If 
the  acid  lia*  Wi>u  ia  contact  with  th©  epiglottis  and  rocal  apjAiralus, 
there  may  be  AjKismodic  croup  and  even  fatal  spasm  of  the  clottis. 

The  acid,  in  iU  pusmgo  down  the  gullet,  attacks  aaefgataMlly  the 
mucous  membrane  nnd  ulau  the  lining  of  the  ntfiaiarh  ;  bub  the  action  dors 
not  stop  there,  fur  Lesser  bmid  En  eighteen  out  of  tw.-uty  mx  eases  (CO  j*r 
cent)  that  the  corrosive  action  extended  oa  far  as  the  duodenum.  There  is 
excessive  vomiting  and  retching ;  the  matters  vomited  are  acid,  bloody,  and 
aliiuy  ;  great  pieces  uf  mucous  membrane  may  beiu  this  way  e.\pcllrd,  and 
the  whole  of  the  liutug  membrane  of  the  gullet  may  bo  thrown  up  entire. 
The  bowels  are,  M  I  rule,  constipated,  but  oxcoptionally  thore  lias  boon 
•  ;<iim  ■  ■..  ;  the  urine  i*  Koumtimoa  retained  ;  it  invariably  contain*  an  excess 
of  sulphates  and  often  albumen,  with  hyaline  ousts  of  the  uriuifcruuB 
tubes.     The   pulse  is  small  and  frequent,  the   breathing  elow,  tbo  akin 
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i  and  cove-re  I  with  WWl  :  the  countenance  cxprcates  ffrefit 
iiixii.-ty.  and  Uw  cjctretuitie*  may  be  uQV-cUh!  vrilli  cramps  or  convul- 
sion*. Death  may  take  place  within  from  t  ■  loll  nt  .  >\  Iiouw, 
and  bo  cither  pr«c«d*d  by  dyspnam  or  by  convuUinna ;  consciousness  if, 
iuft  ruin,  maintained  ti   Kir  .-nd. 

There  arc  aloo  more  rapid  MM  than  the  above  ;  a  large  dose  of  sul- 

ic  acid  taken  on  an  em  ply  nlomach  may  absolutely  dissolve  it,  and 

nt  i!i«Ctt  ;  Ba  mdl  a  caaa  there  is  really  no  difference  in 

the  ayniptonia  betwaCD  •uddan  parf  oration  of  tb«  atanuoh  from  disease, 

a  penetrating  wound  of  the  abdomen,  arid  any  other  ouddon  fatal  Iwion 

of  the  orpine  in  the  abdominal  cavity  {(or  in  all  thoss  instance*  the 

>tom*  are  tho*e  of  pun  collapse);  thn  pnttait  i«  nahen  pals,  with 

•  initk  ami  weak,  mid  body  hath-  Id   awrnt,  and  be  rapMly 

die*,  it  may  be  without  much  complaint  of  local  pain. 

If  the  patient  live  longer  than  twenty-four  limit--:,  thl  *ymptOma  are 
ly  ih'weof  inflammation  of  the  whole  mucotiK  trart,  front  tin-  mouth  to 
•math  ;  and  from  thw  inflammation  the  patient  may  die  in  a  variable 
I,  of  from  throe  to  cloven  day*,  after  taking  tho  poison.     In  ono  caao 
tha  death  occurred  suddenly,  without  any  immediately  preceding  symp- 
tom? imminent  death  prolxihle.      If  this  HOOod  atage  ia  pawed, 
then  tho  low  of  cubstancc   in  the  gullet  and   in  the  stomach  almost 
1 1)  variably  cause*  impairment  of  function,  leading  to  a  alow  and  painful 
i  nunon  sequence  is  stricture  of  the  gullet,  oomblned  with 
lion,  and  m  a  for  instances  stricture  of  the  pylorus,    A 
:  aequo]  hoi  bean  record  d  I  v  Maitnkopf,  viz.,  obstinate  intercostal 
urnlgia  ;  it  has  been  observed   on   the   fourth,   seventh,  and  twenty  - 
D  I  day. 

Treatment  of  Acute  Poisoning;  by  tlic  Mineral  Acida. — The* 

immediate  tndi->i   i-tli.  .Iiiution  and  neutralisation  of  the  acid,     For 

tail  purpose,  finely-divided  chalk,  mufrneain,  or  sodie  carbonate  may  lie 

ilrcd  or  suspended  in   much  water.      The  use  of  the  Atomiu'.li- 

p  ia  inadvisable,  for  the  mucous  menibmu  of  the  gullet  may  be  bo 

corroded  by  tho  acid  that  the  passage  of  the  tube  down  will  do  injury; 

unlets  ihi  Mate,  but  little  good  is  affected  ,  henoe 

it   will  often  occur  that  tho   liy*Undrr.\  if  at  all  conversant  with  the 

matter.  wiJl  have  to  uao  the  first  thing  whioh  cornea  to  hand,  such  aa  tho 

plaster  of  a  wall,  fee. ;  at>d  la«Uy,  if  irea  tlieae  rough  antidote*  ara  not  to 

I  e  Lest  treatment  ia  eiinriimii:-  w  iter,  which  will  dilute 

uid   and    pi-  i:i.it.-    VOBUtlfig.     The  treatment   of   the  after-effect* 

heiofa  to  the  province  of  ordinary  medicine,  and  >-  ^-"d  upon  gBMVtl 

priner  I 

j  01.  Poat-mortciu  Appearances,* — The  general  pathological  appear- 

'  Ii  hu  battt  oWrvM  that  putrefaction  in  case*  of  death  from  inlphuric  »cid  is 
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ancta  to  1*  foti  -i  I  in  tli-  -Uini.ii  nn>\  interna!  CAgmi  differ  a  wording  m 
the  death  ii  rapid  or  dafl  ;  it  tin  death  takes  phci  vithiu  twctU-four 
.  ,  the  effect*  arc  fairly  uniform,  th|  differraoM  bcin^  only  la  degree; 
while,  on  tho  other  !i:in<l,  m  thow  cum  which  terminate  fatally  from  t&o 
DION  remote  nflc-cU  06  the  :ieid,  there  U  noma  variety.  It  may  lie  well  to 
nclect  twu  actual  coach  u.h  types,  the  one  patient  dying  from  acute  poioou- 
mg,  the  other  inTviving  for  a  time,  and  then  dying  fan  ulceration  and 
ooatasattaa  a!  the  iligoatiw  tract 

A  liiit.ti'i,  nil);,  in  iln-  -..<l!oned  a  )arjff  mouthful  of  *troog 

sulphuric  acid,  a  prepiirnti  >n  which  ho  used  in  hfa  work  —  {whetfn-: 
draught  wns  taken  KeJdtBteUy  or  suicidally  wm  never  known).     He  die*! 
within   two   hour*.     The   whole  tongue  was   aphaotlttl    1,   porta  of 
mnoCD!  membrane  being  diwmlved;  the  inner  surface  of  the  gullet,  o* 
s\<ll  o«  tho  whole  throat,  woe  of  a  grey-black  colour;  the  biucou*  n 
hrana  of  tho  atomach  was  coal  hlack,  and  so  aoft*nod  that  it  gnvc  way 
like  blotting-paper   under  tho   force]  n,  tho   enntenta  escaping  into  Uie 
i  ivity  of  the  abdomen.      The  peritoneum  nun  also  blackened  aa  if  burnt ; 
tbly  there  liud  been  perforation   of  tho  stomach  dorifig  lite  ;   tho 
mtUOTU  membrniie  of  the  duodenum  wiut  twolien,  hardened,  and  lootctd 
a*  if  it  h*l  bean  boiled  ;  wliile  the  InWl  wan  nf  n  i-lienj    Ml  CoJoOX^  and 
of  tho  consistence  of  a  thin  ayrup.     The  rot  of  the  orpPE  wro  healthy; 
a  chemical  reeoarch  on   the    fluid   which   htd    l»een  cohVctixl   from  tho. 
stomach,  gullet,  and  dnodanum  «howed  that  it  contained  $7*25  grains  of 
nlphurie  arid.* 

This  Lh,  perhaps,  the  moat  extreme  case  of  destruction  on  record ;  tho 
cause  of  tho  unutniully  violent  action  ie  referable  to  tin'  ind  acting  OH  an 

tj  StOntali       it   i-  i  n:  |:tn  t:n  i   fi  ri'iti"  that   ever,  with  this  oxter    i 
dtftmotlOD  of  t.hi!  mIoimiu-Ii,  liffl  waa  prolonged  fur  two  hour*. 

The  case  I  have  selected  to  leive  u:>  :i  type  nf  ,i  ■  lironic  but  fatal  illnon 
produced  from  poisoning  by  sulphuric  acid  is  one  related  by  Oscar  MTyas. 
I  OOClk,  thirty-four  yenr*  of  nge,  who  hud  aiifTered  inntiy  iiilmenK  drank, 
Ml  the  Oth  of  November  H<>7,  by  mistake,  ut  eight  o'clock  in  t!i"  morn- 
ing, two  mouthfitU  of  a  mixture  of  1  part  of  Sulphuric  odd  and  4  of 
sratar,    Pain  in  tho  ■tontafa  tad  nock,  And  fomitiag  ol  black  massae, 

wen-  the  immediate  Aymptoma,  and  two  hour;  later  he  was  admit  ti<d  Info 
tho  hospital  in  a  state  of  collnjwc,  with  cold  extremities,  cyanoaia  of  tho 
face,  cX'C     Copious  draughts  of  milk  wen:  given,  and  ted 

mttbb,  tl.e  vomit  «tdl  consisting  of  black  pultaeooua  matters,  in  sr] 

:i  tm    :.■:  r epical  t'Siimi nation,  I'OIlM  l»rt  readily  drtertnl  eoliiiUU.il  epithelium 

of  the  ntomoch  and  mucoua  tiiwue  element.!.  The  urine  waa  of  specific 
■low.     Casper  artgfptts  Hits  msy  lw>  tin*  to  tht-  ncuti'allsatton  of  ammonls  :  more 

|Toi.iii>]_v  :t  m  awing  to  t!i*»  »ntim'[»in'  McpartlN  oU  nriBfio]  sri-i*  p«« 

•  Caspar,  vol.  ii.  iftw  101. 
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.  non -.ilItiiniiinMu  ;  -»ii  ;(!iul>'»is  it  contained  :i  ;jhs gnu.  of 
ccvnbiiMtl  sulphuric  acid. 

I       th*  mood  Jny  there  mi  soino  improvement  in  the  vyrnptorni ; 

tlic  urine  contained  \"2i(j  gnu.  of  coin  bit  md  .sulphuric  ncid  ;  on  thy  third 

ilny  2-€€5  grma,  of  OMDbfoftd   mlphuric  add  ;  and  on  the  Until  day  the 

i  .1  "«i    iij'    a    cciii»|t!ott     «.i;.l    ol    ili'    BQ60W    DMnASBOl  61  fiM 

galka.    Tin'  patient  ramainad  la  the  hospital,  and  oaoaaa  gndoatyj 
weaker  ttvm   stricture   of   the   gullet  mid  impairment  of  Uie  digestive 
died,  two  months  after  taking  the  poison,  on  tho  Mil  of 
>-  1866. 
The  stomach  mfl  found  amftll,  contacted,  wfth  equu  iiIIim&um  to  the 
reM  and  liver,   it  was  about  12  OeotiffiVtrH  long  (1*7  inches),  mid 
ntimetres(  7  to  *9  inch)  hrond,  contracted  to  some  what  the 
iTltfUtfnf  ■  ■■;  '  •  :nj  I  :   ttU 
V  'U'*d    ;it    the    small    curvuture,    incaMirenieiiU    giving   ft    mm. 
(*19  inch)  in  the  »uidd>,  md  hry..nd  about  Ml  mm.  {'1  1  Ififlh);  in  the 
I   two-ibirdl  the  lumen  waa  SO  OOnfciai  t6d  M  scarcely  to  admit  bhl 
point  of  the  little  finder.     The  innctr  surface  was  covered  with  t  Inyi-r  "f 
pus,  witii   no  trace  of  mucous   tissue,   mid   TO   everywhere   pall)   red, 
uneven,  ami  crowed  hy  cicatricial  bauds.     In  two  part*,  at  IB*  pWtttl 
■lure, -h*   HQOOU   Rttfaca  WU  Sir  ■:  in  ft  ringdiko   fonn, 
n  tli#  rnlddtA  of  the     DO  K*ft|  8  d*«p  funnel-shaped  uleer :  a  part  of 
I  rati  of  tliv  M'-iiMrli  m  itnr&glj  ifljectad  and  Mattered  over  with 
i  punetiforrn,  am  all,  transparent  bladders.    Tho  pullet  wue  con- 
tracted at  tho  upper  part  (just  below  ll ptglotti*)  from  'Jf*  tn  22  mm 

9  bell}  in  diameter;   it  then   graiiuulU    widened  to  incoaure 
about  V2  mm.  I  47  inch)  rsl  thfl  •**fffap»fffl  |  in  thfl  nr-iflhbourhood  of  the 
last  contraction  the  tiasuo  was.  scarred,  injected,  and  ulcerated  j    I 
wrr«  also  amall  abxe*saea  opening  into  thin  portion  of  tin'  gollet 

&  Krnenkel  and  F.  lU-ichc*  have  atu<  I         I    «ffocta  of  Mllphwii  ft  W 

on  V.  1  n  rapid  cuaea  they  Hud  a  widespread  conciliation  of  tho 

.'Hum  in  tha  «-onv  duudnnd  straight  urinary oanalicuK,  wftbdaftroe 

f  tha  kidney  parenchyma,  but  UO  iufluminuLion. 

5  02.  The  museums  of  the  different  London  hospitals  afford  *gCtfliatf 

materia]  .'  I  iy  of  tho  effect*  o!      Dlp&Urk   id  I  ■  :.    thl   pinrynx, 

t,  mxl  fttoniw.h     and  i:  may  lw»  a  mutter  of  coi      Dianas  to  student* 
if  tin-  do)     typical  •  can  [•!■     m   lIh-mh  d  llVreni   iiium'uhim  In:  notkad  in 
ii  ttiom  tlifm.<rlvc8  may  b*  1 1  U  r«  d  to, 

f»-  [sanoxampli    i        ■   lUadsstrnction  of 

nun  ■■.]!' i  i        .  tnd  ha«  u  Iftrg* 

on  with  rs^gtd   t*lgi--     ti.-  mucou    morobrsns   -  tsd,  ooaRad,   and 
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N,  mil,  m  thfl  mm«  moaofim,  i«  the  rtomaoh  of  a  paraon  who  Ufld  '"«■  a  U*x* 
doaeof  mlphutu-  ui  1.     U'l.,:.  [i  U  demrriUd  inofi  deop  red  colcui,  mottled 

n-.tli  Mi.  V;  |  •  pptaiaucca  M  tl  i  MQ  long  aotLibj;  m  »|>iill,  arc  not  ti*  at  tl*» 
|4ca»nu  ii.tn  ;  i,t;(  ...  roofb,  ahafsy  itat*  of  tht  niucoui  tlaaue  c*n  I-  traeetl ;  tan 
jrullet  and  the  nylonik  appear  th«  l«t*t  *ff«ttd. 

A.  Gtoryi'i  UoipiuU,  a*r.  Ifc,  I4«,  U  and  IS,  e.— The  pharyix  am]  fiwnphaicnt  ol 
•  man  who  «a»  l>rouyl,i  mi,,  r V   fcntyilol  in  ■  »ut*  of  collar**,  aft>r  a  largabut 
imL-riAirD  dose  of  milplnri:  acid.      Tlio  lip*   wrm  much  eroded,   the  ianc**a  mem 
braiip  of  ll,r  itOaWflhi  pharynx,  uud  iMOphogua  show  an  extraordinary  •lirridjr  con- 
dition .   tin:   lii.uiy   im-!iil<i  in.    i>!   (It.-   >r  OMfa    tl  MOB    CtefOrfi  ■ml  thn  action  h»» 

:  ,i  to  the  taoduui  i  the  niuacciar  coat  i*  not  »n»< 

fj\ty'a  llnipitnl,  \o,  W'Jtf. —  A  pr**p»ration  iboiriai  ;li»  mil  :  mn  (f  th« 

fttomicli  entirely  doxraded.     The  organ  lock*  like  »  pit«  of  thm  ]-»per. 

No.  1709*°.     Tb«  stomach  of  a  wuniau  who  poisoned  heraelf  by  diiokinj;  •  vio«- 
kIamiuI  of  Add  btfcai  lnv-ikfMxI.     BhB  lived  eleuM  <Iay»,     Tliu  Blifl  »i  ai|*luina  wcxw 
>'  i   uiiip  and  purging,   but  there  van  no  complaint  of  [tain.     There  U  otteiuiT* 
ilfAlrur.timi  of  innrmu  mrmlimni<  along  the.  harm  rurv.itur*  and  tmvarU  tlia  |< 
extremity  ;  a  portion  uf  too  rnti  ma  KMOlhnXM  in  floating  an  a  >! 

No.  17M>*  ia  tbo  gullet  and  etomach  of  a  uiau  who  took  abont  3  dimr-mxi*  of 
tlio  atroug  acid.  Hn  livml  thrr*  tl»y*  without  much  npparrnt  ■unVrinc  and  died 
unexpectedly.     Tin-  lining  mcnihiiiu-  t\(  tin-  MOpolgUI  I  ■•i!udiiial  ffiiulln 

ut  fii:i..K  |  1 1  ufvn.rmy,  almoet  oonsUntl}-,  mot  with  la  poisoning  hy  the  arid*.  Th* 
tiitiroui  tlaane  of  tint  iiotiim-li  in  rained  in  eloudy  ii'lr:'>,  ami  lilaehotipd. 

No.  1799110  ii  a  wonderfully  ontir*  oaat  of  tbo  jrullet  from  a  woman  who  ■wal- 
lowed  an  ounce  of  pqlphvfo  arid,  and  U  mid,  afoMin^  to  the  <?*tnlogUf,  to  h*vr 
rccoTeroJ. 

I'miwvUy  Cotfaje.— In  UiU  tnuwuin  will  Iw?  found  »u  exquwilu  |irv[«ralion  "; 
eflecti  of  IDlphoric  acid.     The  mimona  mamtirmna  of  llie  n-aopla^riw  ia  ilMdr-i 
aflull  miadrlUtanl  aro««  by  longitudinal  and  t  ran  a  vera©  hirrowa  ;  theatomaoh  uvvry 
l't"un,  mtd  oovtnsl  with  nhr*l«ly  ami  til                      i-iuc  ;  tha  brown  colour 
don]  i  the  remalna  of  oxtravaaated  nnd  charred  LI L 

ETa  6201  i»  a  wax  ca»t  rrpicoentinx  the  atoniAch  of  a  woman  who  died  after  taking 
u  Uiko  dww  uf  Milphuru:  acid.      A    irlluw  in:t»  I  in  tin    itODMOfc      tliero  oto 

two  pttAxtfloU,  and  tlio  mneou*  mrmbrnno  la  entirely  deairoyed. 

§63.  Chronic  Poisoning  by  Sulphuric  Acid.— WcUko*  hu  oxperi- 
nffltallj  [iroved  LhntUmbs,  given  fur  nit  Uffllthl  BDjJI  doses  of  sulphtrrii- 
acid,  fVOIf  thin,  lad  buftif  bOH6a\  f/Iih  llie  ttCOOptiOO  wf  the  Oou^a  oi 
head  and  tho  lon^  lionet  :.!<■  pool  E&  ^mo  jwltn,  tho  ma^clcfl  n!»o  ar»  poor 
in  tho  ramo  constituonu.  Kobort  t  thinka  that  drunkAfds  on  th« 
continent  nddictnd  to  ™ KchimpM,"  ciniimuiily  ■  liquid  ■cirllflnrl  vritJi  mil- 
plmric  acid  to  gire  it  a  nlmrp  tonic,  often  show  typical  clironic  «ulpl; 
aei.I  poiaonm^. 

•  H.  W<u.ke,  Jount.f.  UuJtririk<rA„\ZZ.7,  417 
t  X"'  [•Uozicottornen,  3.  21  P. 
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Detection  and  Estimation  of  Free  Sulphuric  Acid. 

'i  i .    i  i    J-    i  nl  method  of  separating  tk*  mineral  aeide  i»  aa  follow* : 

thr  tifitiiox,  or  matter*,  are  noakril  in  dlfltlDod  nt«T  for  aome  time.     If 

no  free  acid  U  prevent,  the  liquid  will  not  redden  litmiu  pffl 

an  *ciil  reaction  with  any  of  tli<   Duiirt-'Uh  tinctorial  agent*  in  two  by  tho 

ciietutat  1  '  ,HM#eof  titnittiM  < i"<  -t:.>n  in  w;ii«t. 

tin-  li.j  ,i!  de  i s | ■  to  mM  definite  ball  =* ■  i •  l  alloved  to  aab- 

Kiltration  i*  milium  ar*LJ      A  RDfil  fractional  pait(my,  furexamplu, 

ild  the  whole  be  250  c.e.,  ,  \ath  or  S'S  c.c.)  is  taken,  and  using  an  an 

ir  «•■■        ' ■  ■  or  phenoljitr.li  <i'in.  the  total  acidity  in  eti iroatad  liy  a 

tlonciaoda,     Uy  thw  ptMlminary  QpenUoBj  aocu  guido 

For  the  conduct  of  the  future  mora  exact  operation*  i  Should 

the  liquid  be  very  acid,  a  email  quantity  ol  Ita   ffhoJl  i*  to  be  now 

■  u  iin> .- * ■  •  r 1 1 l t. v  1 1  habl«j  '  i;ii"i'i  aejantllB  u  riraasarj,  and  «uf- 

i  rroinifie  khan  iddad  toAzkbaaoid     100  pnrtr*  of  sulphuric  acid 

»re  saturated  by  342  porta  of  quinine  rnouoliydrute.     Tin   -  t   n  ,  on  tin.' 

m  that  all  the  free  aeki  U  lulphurlc,  It  will  be  taftd  mfidaot 

Ui  eil.i   .'!  "i   pin-    o   ij'ijniiii'   for  Mvi-n    1    parfrot  acid,  estimated  a» eul- 

abnric,  found  13  Am  preliminary  km;;.  Ii  titration  .  and  a*  iti*  ineonveniont 

:.  1-  .*  1  with  im  .     [MMuiiii.  1  of  alkaloid,  a  frvitfinptl  portion  oi   ttu 

1  extract  (ropr«-riitinR  not  more  than  60  mgrma,  of  m  I  1)  ilmuM   ln» 

taken,  which  will  rtqain  173  mgrma.  of  quinine. 

On  addition  of  the  quinine,  tho  neutralised  Kqpjd  i<-  vajH.r.itod  to  dry- 
uoea,  or  to  ftppNOAbilUj  divm*    ,    »-i>!   M  tad   l)J     tVOBg  alcohol, 

tcohollc  extract  U,  after  filtration,  dried  np,  ami  tho  qntnina  aul- 
phe>  w  tin-  vha»  umy  \*cf  iil tcwd  oft" and  pk 

tractcd  by  boilin  [wn    .,    d  I  .  ■■   ipitatad  liv  ammonia,  tho  and  molt  being 
i|uininu   i  •  'ii.'li  may  be  filtered  oil"  anil  BOOd  IgeJn  for  similar 

]<irportn«)   and  11  hijIt *hnt«-,  nitrate  or  ehlotiflfl   ol   :inwimiiia    in    *i|titiwi. 
It  therefore  remains  to  determine  the  uatun   and  quantity  <>f  the  acid* 

Tl  11  solution  1*  niado  up  to  a  known 
bulk,  and  portionw  teeted  forehlortdee  i-v  nitrate  live?}  tod  f>>r  nitrate* 
bj  the  eoyner  ur  the  farronn  Milphnut  teat     If  aulphurin  add  i*  present, 

there  will  be  a  precipitate  of  barium   aulphutr,  *\lii'li,  DO    I  80OOt  of  iU 
ileneity  and  im  itric  or  hydrochloric  ncidi,  is  Tory  character 

otic.  alphorlc  acid  thu«  found,  it  will  only  '»- 

nmiTj  to  take  a  known   balk   of  t'r-    .1  1..    In|iu*l,  In  n!    it    i<>    Ixiiliiij; 
after  rocliloric  acid,  nnd  then  add  a  eanlcicnt  quantity 

it  K.  il ut ion.     Unloai  thia  exact  procoaa  it.  followed,  tho 

analv  liquid  which  rofuaen  to  Bltei  clear,  bnt  if  the  «ul- 

liate  be  precipitated  from  a  hut  liquid,  it  imuolly  Hettlea  rapidly  lo  tlm 
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bottom  of  the  vca^I,  and  U»c  aupwuiUid  fluid  can  be  <lcoanled  clonr ;  the 
precipitate  is  washed  by  docanUtion,  and  ultiir.ilciy  collected  on  A  filter, 
dried,  and  weighed. 

Tho  sulphate  of  barjto  found,  multiplied  by  "3434,  equal*  th*  sulphuric 
unhydnd*. 

The  older  prooftM  was  IimIIsWiTm  th*  frw  Hulphurie  acid  out  by  alcohol 
well  known,  mineral  Milphata*  are  iotofahle  in.  and  are  precipitated 
(.ohol,  whereas  sulphuric  acid  enters  into  solution.     The  most  valid 
<<i>|mi  tinn,  at  u  quantitative  process,  to  the  aa*  of  alcohol,  is  tho  tendency 

»llir|i;ill   riihi-r.il  iii-mU  luiVf  I'Hinile  Willi    tJcohol   ill  niy.uii'  hull, 

And  tlnM,  ii»  it  were,  to  disappear;  and,  indeed,  results  arc  found,  by 
experiment,  to  be  below  the  truth  when  alcohol  io  used.  This  object  i"T< 
d<v*s  not  hold  good  if  cither  merely  oualitittivo  «  videnee,  or  ft  fairly 
approximate  iiuunlatiuii,  is  required.  In  e*uch  11  cue,  tin  vomited  matters, 
<>ntente  of  the  stomach,  or  a  watery  exttnet  of  the  tissues,  ore  evapo- 
rated to  a  syrup,  and  then  <xtracud  witli  strong  alcohol  and  filtered;  a 
little  phcnolphthnlein  solution  is  tidded,  and  the  ncid  alcohol  exactly 
neutralised  by  an  alcoholic  solution  of  dear  deciuorimtl  or  normal  soda. 
Arr.pi.i  11 .- 1<>  tb  h  Ed  I'.  ol  Om  liquid,  tho  amount  ueed  of  th*  decinorraa) 
or  normal  soda  is  notod,  ami  th.-ii  the  whole  evaporated  to  dryness,  and 
Im.dh  heated  to  ^nutln  minis*,  Tlie  alkaline  sulphate  is  next  disM/htd 
in  very  dilute  hvdiovhlmic  .0  id,  and  fti  solution  precipitated  by  chloride 
««f  barium  in  the  uauul  way.  The  quantitative  rcaults,  olthmi-li  kw. 
uniihi,  |n  iii,.  ^reut  inujoriiy  of  010*4  tnewftr  the  purpoM*  sufficiently. 

A  tc-*t  usually  rmuiieraled,  Hil^erV  h-1  fur  niiiitnd  acid,  m;i.v  be  men- 
tioned. A  Liquid,  which  contains  a  very  miinilr  quantity  of  mitnT.il 
II -id,  |  1  tamm  of  a  blue  colour  (or,  if  1  par  cent,  or  above,  of  a  green)  on 
the  addition  of  a  ntatlonaJ  methyl  uilfne  vtoldl :  bol  ihi*  test,  alt  hough 
Pol  Id  U  muiiitix  vinegars  (eoe  "Food-,1  p.  119),  i«  not  of  much  value 
in  toxicology,  and  tho  quinino  method  f<«r  thin  purpoao  meats  fften 
conceivable  ':i*<-.  both  fot  qualitative  ud  quantitative  purposes. 

J  Co.  Tho  UriilC. — Although  an  excess  of  sulphates  is  bond  constantly 
in  tho  urine  of  penou  who  hftfi  taken  [argn  doseeol  Balphutk  aeSdi  tho 
lattsr  ho*  novor  bn*>n  found  m  that  Iwjuid  in  a  Free  Bt»t#,  *<»  that  it  will 
Imj  uaeleas  to  search  for  free  acid.  It  is,  therefore,  ..nly  necewiiry  to  add 
HC1  U>  filter  the  fluid,  and  |  n 1  pi  tat*  direct  with  an  excess  of  chloride  of 
barium.  It  ||  battiir  to  operate  111  tin--  DUnMtttMfl  bO  lUm  '!<■■  orm.- 
to  an  nsh.  for  in  the  latter  case  part  of  the  sulphates,  in  the  presence  of 
plio-|'ii  it« .-.  aM  di  composed,  and,  on  tho  other  hand,  wry  organic  sulphur 
•^inbiaetiiMM  m  Imldc  to  lie  estimated  on  sulphutos. 

It  may  also  bo  well  to  paw  chlorine  g-.u  through  the  Minis  unue  wlm-h 
has  been  treated  with  chloride  of  barium,  ami  from  which  the  sulphate- 
has  been  filtered  off.     The  result  of  this  treatment  will  be  a  second  pre* i- 
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t*  of  sulphate  derived  fain  Milphur,  iii  u  different  form  of  combination 
ll  of  iulphato. 
Th*  greatest  Amount  of  sulphuric  acid  as  mineral  and  organic  sulphate 
m  wpanled.  accunJiiitf  to  Mnnnkopf*  and  Schultzim,  t"  wiLhin  ftva  hour* 
after  taking  sulphuric  acid  ;  lifter  three  days  tho  accretion,  so  fur  aa  total 
tulphotoi  is  coueernad,  m  normal. 

The  normal  amount  of  sulphuric  ueid  exrwtnd  daily,  aoeording  to 
Thudichuiu,  is  from  15  to  S*8  gODI ,  :iu»l  OE^UnC  miljilutr  up  to  2  grm. 
tfl  (i  font  hours,  but  very  much  more  hoi  been  excreted  bv 

Withy  pSCMOl 

ljrli::i  mil    n. .i.ii     Millie    nliMi.Tl'tiMou*  i>n    li itiui'if,  mill    fmind    tint,  in:    :in 

tnimal  diet.  b<   OXCVOUd  no  kws  thau  10*699 fOUfc  of  aulplu.ric  uci.l   pa] 

day,  while  on  mixed  food  a  little  over  7  firm*.  ;  hut,  aa  Thudiehum  justly 

otarvsa,  thi*  great  amount  must  ho  rafarad  to  indivnin.l  j  «■<•>. iiurity. 

The  amount  of  suJphatcs  lio*  u  decided  n  1  ition  to  dioU     Animnl  food, 

although  not  containing  milphaU'*,  ><  t.  END]  Un  OOdditiOO  Of  Kkl  .■uilphur- 

ng  albumen,  produces  n  urine  rich  in  sulphnto.     Thus  Vogol  found 

that  i  By  avrmp*  wm  2*02  gnu.,  yiehlnd  7  ^  on  ;i  roast 

lilt     71k  internal  use  of  aulphur,  nulphides,  und  aulphutea,  given  in  uu 

iu]  u  iy,  :    f.i .-•---  .il.lr  ::i  i.li.«  iirim,  incroaaing  thn iulphato*. 

i  iliscnscft  the  amount  of  atdpfci  t«aan<1.  in  acute  increased. 

Fimtlly,  it  would  Bppau   th:it  the  lieti-rminatirin  of  Milphntai  in  tha 

una*  is  not  of  much  valor,  K&a   "/"/<  iu     nanncd  ODIMflti  '/"*'  f/«  Aids* 

•uluml  rvrric*  i*  primarily  ku»>t,.     On  the  other  hand,  a  low  amount 

fllphUga  in  tin*  n i i :jc*  of  a  per«on  poneaued  by  sulphuric  acid  has  not 

I   within  three  days  of  the  taking  of  the  poison,  and  one 

can    imagine    CtM   in    fffefch  SUCll    .i    low    result    nii^l.l    liavo    for 

imporUuca. 

The  pr    flnM   li  albumaa  in  the  urine  hns  been  considered  hy  some  a 

ilk  v-id  poiaoning.  1  :;1  id  thou,  :.  U>]m<1  In 

it  is  usually  found,  it  cannot  ho  considered  constant.     0-  Smoler,J   in 

ken  caws  of  various  degreec   of   sulphuric    acid  poisoning,  found 

nothing  .i  in    tbej  UlinB.      Wyaag  found    in   the  Inter  singes  of  a 

ca*e  indkuii  and  pua.     E.  Leyden  aud  Ph.  Munu  |  always  found  blood 

in   the    urm<\   n   trail  u*  :illuinien,   with   eaate  and  ceUulnr  element*. 

1T  found  albuminuria  In  throa  ciw*a  out  of  liv«*;  in  two  of  rhe 

eases  tin-i  «ta;  in  two   ha  albmnaii  djavppaucd  at  the 

end  of  the  second  or  third  ilay,  but  in  one  it  continued  for  more  than 

Tjsieolofis  ilrrSchwcrohumv,"  Wiener  mat.  JK«A«m.,  1862,  1863. 
»   Jfddt./,  Amtfum.  M,  /  104, 

>><M*<kr  tftttkwuUrtd.  r.  E.  Wajcuor,  l8o»,  HO.  %  8.  Ifil. 
«  sTsVwr  \t<JUiwil'IfttlU.  Hal,  .Ul.r.  fl,  No.  «fl. 

\uv*.>w«   .  Itftfl,  Hd.  M,  Hf>.  Su.  4,  S.  Mr. 

%   Wi**.  *\*l  )\  IMS    Nm.  35;  1883,  >ro.  5. 
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twenty  day*.     IJambtTjer  *  has  observed  ah  increased  albuminuria,  *ilb 
Bcporation  of   tlio  colouring  matter  of  the  blood.      In  this  CAM  it  wu 
.   )*d  to  tlm  MtlOl  idd  U  Ikl  blOOd 

J  6ft  The  Blood— In  Casper's  0&00,  Ufa  193,  the  votio  cava  of  a  child. 
who  died  within  an  hour  after  swallowing  n  large  dote  of  sulphuric  octd, 
waj  fillod  with  a  chorry  red,  strongly  acid-reacting  blood. 
Casper*-*  caw.  No.  200,  is  thai  of  n  J|  inn,  aged   19,  who  i 

from  a  poiaonoua  doso  of  sulphuric  acid.  .mtorwy,  f°ur  days 

:itt"r  lU'ntJi.  th.-  :<.;K.winfl  pacuQaritai  el  tin-  tyood  vm  thu  noted  :— 
"  The  blood  hftil  an  acid  reaction,  vu  dark,  and  hnd  (an  is  usual  la  i  > 
rases)  a  syrupy  cuutiis  fence,  while  the  blcMxl-corpUBclee  wore  «|uite  BsV 
changed.  Tho  blood  ««  treated  with  an  exc<«  of  absolute  alcohol, 
(;.!'•:•<■.!,  inn  :il ir.it-  ■mrntttfuvd  on  •>  IV  &M  bfttfc,  :!"•  MM  tfl  Utbu  A$4 
with  absolute  alenho],  Arc.      It  yielded  n  small  ijtuuiiity  of  sulphuric  add." 

Other  similar  own  might  bo  noted,  but  it  must  not  for  a  moment  be 
<upl>oocd  that  tho  man  of  tho  blood  contains  any  free  sulphuric  acid 
•  luring  life.  The  acidity  of  tho  blood  in  the  vena  cava  may  bo  awribod 
to  ftod-mort^ni  endosmoste,  the  acid  pitting  tfcfOVgh  ktM  mUl  *>f  Kbl 
stomach  into  the.  lnrgo  vessel. 

§67.  Sulpha  toe.  -if  tho  acid  swallowed  should  have  boon  entirely 
neutralised  by  antidotes,  such  as  chalk,  Av..  it  becomes  of  the  first 
importance  to  ■Wtfrtafn,  as  far  n*  passable,  by  means  of  a  microscopical 
examination,  tho  nature  of  the  food  remaining  in  the  stomach,  nnd  then 
to  calculate  the  proboblo  eontonU  in  sulphate*  of  the  food  thu*  known  to 
Imi  enUin.  It  will  lie  found  that,  with  ordinary  food,  nnd  under  ordinary 
circumstance*,  only  small  percentages  of  combined  sulphuric:  acid  am  be 
present. 

As  an  exiinipl©,  taku  ttl  OCdbttlJ  ration*  of  tho  soldier,  rut. ; — 13  oa. 
»f  meat,  *J(  (»/.,  «>f  liM-.i'l,  I  (mix  uf  |iotetom,  rW.  nr  iit.hrr  ve^ubleo;  with 
sugar,  salt,  tea,  coffee,  and  water.  Now,  if  tho  whole  quantity  of  thee* 
substances  wore  eaten  at  a  meal,  thoy  would  not  contain  more  than  from 
JS  to  10  grains  ('0  to  •fl  grm.)  of  anhydrous  •olphtiric  acid,  in  the  fnnn  -f 
>idpliHW*. 

So  far  aa  tho  contents  of  the  stomach  arc  MOOMOidi  W0  hove  only  t» 
do  with  sulphate*  introduced  in  tho  food,  but.  when  onco  tho  food  passes 
further  along  the  intestinal  canal,  flSmunitllUstt  are  altered,  for  we  have 
sulphur-holding  secretions,  winch,  with  ordinary  chemical  methods,  yiold 
sulphuric  ueid,  Thus,  even  in  the  now  ly -tarn  infant,  according  to  tho 
analyse*  of  Zwciller,  the  mineral  constituent*  of  meconium  are  especially 
sulphate  of  lime,  with  .i  smaller  qu  intitv  of  sulphate  of  potash.  The 
amount  of  bile  which  flows  into  tho  whole  tract  of  the  intestinal  Dtxul 
i*  estimated  at  about  .1  lall  h  hire  in  th««  twenty-font  howt;  tho  amount  of 
*    nn  Mtd.-fUilk,  1604,  Nro.  %9t  30. 
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sulphur  found  in  bile  TAtiaa  from  -&D  to  3  per  Cttt,  an  that  in  500  c.c. 
w#  might,  by  oxtdiauig  tho  BOjphnr,  obtain  from  2*2  to  7*5  grms.  of 
sulphuric  anhydride 

It  is  therefore  certain  that  large  quantities  of  organic  sulphur-compounds 
may  be  found  m  the  human  intMtinol  oauul,  for  with  ni'lmduala  who 
suffer  from  r-onstipatlon,  tho  wuduna  of  the  biliary  Mention  ncrumulata 
•if  the  analyst  aearch'-*  fui  .sulphates  in  exentft! 
matters,  all  rnnhoda  inTolting  destruction  of  organic  sulwtancer,  whether 
by  fit*  or  by  fluid  oxidiuing  ngvuU.  are  wrong  in  principle,  and  there  in 
nothing  left .  *a»«  to  separate  *olub!<-  milplmi  iulynix,  or  to  pndpj 

tale  direct  out  of  an  aqueous  extract. 

Again,  sulphate  of  magnesia  is  a  common  medicine,  and  oo  ia 
sulpha  :o  ;  a  pouible  medicinal  dose  of  magnesia  sulphate  might  amount 
to  5fl*7  grins.  (2  ok.),  tin;  more  usual  dose  being  liuLf  that  quantity. 
Lastly,  among  the  insane  there  are  found  patient*  who  will  cat  plwt<i-of- 
,  *xrth,  and  similar  matter*,  no  that,  in  apoeial  casoa,  a  vary  largo 
amount  of  combined  sulphuric  acid  may  lie  found  In  the  ititetiinul  tract, 
without  any  relation  to  poisoning  by  the  free  acid  ;  but  Ett  such  inatanoea 
it  ttu.it  he  rare,  indeed,  that  surrounding  eirctimstnncos  or  pathological 
CTidence  will  not  p\o  a  elua  to  thp  real  atnto  .*.f  affairs. 


If.— Hydrochloric  Acid. 

$  W,  General  Properties.  —  Uydrochloric  acid,  otherwise  called 
fnuna/ir  m-i/,  tpirit  of  *aMy  is,  in  o  strictly  chemical  sonB*,  a  purs  go*, 
eomposed  of  $7'26*  per  cent  of  chlorine,  and  i~  \  |h-t  emr.  of  hydri>gi>:i 

I  mt,  in  in  ordinary  sense,  it  ii  a  Liquid]  being  ■  solution  of  Khi  gas  itself. 

Sydvochloric  U  i d  LI  DU  k)  on  an  enormous  scale  in  the  United   ETJb 
dom,  the  production  being  cstimuted  at  nbout  n  millian  tons  innunlly. 

Tho  toxicology  <>f  hydrochloric  uci  I  i«  mndi.M-u,  fm  \v»  Imvimui  i*vi  Inure 
that  anytliing  we*  known  of  it  prior  to  the  middle  of  the  *ovcnt< 
ctatury,  when  prepared  it  in  solution,  and,  in  1772,  1 'rioatlcy,  by 

treating  common  salt  with  sulphuric  acid,  isolated  tho  pure  gas. 

The  common  liquid  hydrochloric  acid  of  commsra  his  u  specific 
gravity  of  from  1-15  to  IL'0,  and  contains  uaualry  lean  than  40  part*  of 
hydrochloric  acid  in  the  100  purt*.  The  strength  of  pure  samples  of 
bylr«hkir>c  acid  can  !»•  1..UI  !iy  :h-  -p<M-tl:r  gravity,  and  a  wry  oil i  • 
approxinia:  :  .  in  default  of  table:.,  in  i>  be  nbuiiird  ly  .-imply  multi- 
plying the  decimal  figure  *»f  tho  epecil  '<\  -00.  For  example, 
ana                                   would  by  this  ralo  contain  40  per  cent,  of  real 


acid,  for -20x200  =  40. 

Tlie  cormuerciaJ  acid  Is  nearly  always  a  liltlt; 
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of  irx>n  derived  from   hh-l.i llic  retorts,  and  usually  contains  small  qaxnU- 
tie*  of  chloride  of  artcrm-.*  teiftd  Irvrn  atfa    mM  ;   but  th* 

eolourle**  hyiiroclil:iri<' ncid  specially  mads  for  laboratory  and  mpdirinsl 
use  i*  nearly  always  pure. 

The  uses  of  trie  liquid  acid  arc  mainly  in  the  production  of  chloi 
m  a  solvent  for  metals,  and  for  medicinal  and  chomicsd  purposes.     Its 
I'MjtiTtiea  are  briefly  n*  follow*  :— 

It  is  a  colourless  or  faintly  -yellow  acid  liquid,  the  depth  of  colour 
depending  on  iU  purity,  And  eapocially  it*  freedom  from  iron. 
Liquid  is  volatile,  and  can  be  separated  from  Hxed  matters  and  tho  lots 
volatile  nidi  by  distillntiuii  ;  it  ha*  a  strong  attraction  for  water,  and 
fuui* ■*  when  exposed  to  the  air,  from  becoming  saturated  with  aqueous 
vapour.  If  exposed  to  the  vapour  of  ammonia,  extremely  densv  d 
arise,  duo  to  the.  formation  nf  tho  solid  ammonium  ehlorfclr  Tin*  arid, 
tailed  uirlt  |  mil]  ijimntity  of  manganese  binoxidc,  evolve*  qU 
Dioxide  of  lead  ha*  n  Minilar  action  :  the  chlorine  may  be  detected  by  it* 
blr'udiing  action  on  a  piece  of  paper  dipped  in  indigo  blue  ;  a  little  xiiic 
[til  iuiiiieraed  in  tin-  m-id  li«CDgag8l  ajdfOgtt,  There  two  test* — tU., 
the  production  of  i;hloriu<:  by  the  <nr,  and  the  production  of  hydro^n* 
by  tho  other  separate  and  roveal  tho  constituent  part*  of  the  acid. 
Hydroehlnrir  aeid,  in  romnitn  with  ehloridlf^  gives  a  dense  precipitate 
with  silver  nitrate.  The  preeipitnto  is  insoluble  in  nitric  acid,  but 
soluble  in  ammonia  ;  it  melts  without  decomposition.  Exposed  to  the 
light,  it  becomes  of  a  purple  or  blackish  colour.  Every  100  parts  of 
silver  lUorfile  ar<*  signal  i  -  of  hydrochloric  acid,  HC1,  and   to  (3  " 

parte  of  the  liquid  idd  ol  BfNoUic  gm\ity  120. 

The  properties  of  pon  hydrochloric  ocid  go*  arc  as  follows: — St* 
gravity  1*202,  consisting  of  equal  volume*  of   hydrogen  and  chlorine, 
iiiiif-d   without  coimViisilinn.      100  euhir  ini'hes  must  ItlflltfoN   hnve  :i 
ia  of  31MIG  glUtt     The  gns  was  liquefied  by  Faraday  by  means  of 
I  I'lvwuro  of  10  atmosphere*  at  10' ;  it  woe  colourlee*,  and  bad  I 
refractive  index  than  wntor. 

WotaV  absorb*  the  gna  with  avidity,  100  volumes  of  water  risKxttQQ 
•18,000  TOlmnoi  of  the  go>,  mid  beguiling  14S  vlumcs.  The  solution  lift* 
all  the  proportieo  of  strong  hydrochloric  ocid,  spin  fie  gravity  i"2\.  The 
dilul.'    liydriK'liliirir    acid    <>r   tin*    Cli.irrnfti'opfMia  should    have  a  *p*v:i  <■ 

ity  of  1*002,  mid  \n-  equivalent  to  10  08  pel  cent  oJ  I  TCI. 
§  G9.  Statistic!  of  Poisoning  by  Hydrocliloric  Acid.— The.  following 
M  give  tho  deaths,  with  ago  uud  eox  distribution,  duo  to  hydrochl< >--!•- 
.  fa  t^n  vtnN  (1889-43)9— 


■  Boom  wnittle*  of  bydroohlorla  acid  hare  been  found  to  contain  a*  neel  a* i  jw 
ec«iit.  of  dilofJd*  of  ftmato,  but  t Ji£x  la  wty  mmmul.    OlenarJ  found  u  a  mat] 
grammei,  A«;  0(  per  kilogram  inc. 
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In  1889  a  nolitary  rn***  nf  tho  murder  of  ■  child  li  mi  KOOffd  from 
hydrochloric  acid;  hcuicr,  with  ilmt  addition,  the  total  diMthx  CrOTD 
ftrdrochlon<    i  Id  Bl  lotmt  to  26$  in  the  ten  ycara,  or  about  2C  a  ) 

.o.  Fatal  Dow. — The  dose  which  destroys  life  in  not  known  v  .t! 

In  tun  i-isi'k,  :nl  ilw  liiivt*  1 ti  killed bj  14  rnnv  (Imlf 

&a  oancc)  of  tho  cotnniei  in]    icid  ;  but,  on  thfl  other  hand,  recovery  i* 
recorded  when  more  than  double  this  quantity  hoi:  been  taken.     A  pp'r-l, 
fifteen  year*  of  age,  died  from  drinking  a  tonopoonful  of  the  acid.* 
J71.  Amount  of  Free  Acid  lu  the  0&«tric  Juice.— Hydrochloric  acid 

flisU  in  iho  gnatric  juice.      Thin  VU  iir-t  RSI  crtuinrd  by  ProUtt  in  1824  ; 
hseeparat-  EetflLetfOD.       1  i * ■  *  -  1  ■  -t\  utiun  w;i*  »U<*rwur  1    «  i  u  tinned 

hy  CJi        .    i    did  ;      i    onot-l     On  lh*  othar  hud,  LehmannV 

pcintei]  uiii.  ti;  Uyawch   nonttoo  ooattlMd,  ffHboul  doubt, 

id,  the  act  of  dlatillation,  in  the  presence  of  thia  lectio  m .-id, 
▼wild  pot  freo  hydrochloric  acid  from  any  alkaline  chlorides,  ltiondlot 
ind  CI.  Iternanl  nlao  showed  that  the  cflutrir  juice  [xKscMeri  no  add  which 
vault!  dissolve  oxalate  of  lime,  or  develop  hydrogen  when  treated  with 

filings ;  hence  there  could  not  be  free  hydrochloric  Mad  whi-  h,  DTOO 
id  ft  diluted  sUt« ,  vould  respond  to  both  those  test*.  Then  I  Mowed  the 
meareheaof  C.  Schmidt,  •*  who  tfcowed  that  tho  gastric,  aecretlon  of  nan, 
of  al«ep»»iii]  of  doga  contained  mora  hydro  hloric  u  id  flteu  irouM  mJMj 

uuc*  pfteeut;  and  bo  propounded  tho  now  that  the  i^utrie  juice. 
*  Dm,  \I*i.  Jam.,  March,  1871 

I  ■Uawphiatt  TtuKMtttonl,  1814,  \>.  15. 

;  r.  TiMvMim  lod  i    Gmellv,  /■  StkUtuergQi 

- -t\  i. 

|  J*%»Im  r/MiiM^v.  Julf.  1W4. 
84*. 

rwal/  anil,  CAsw,  13d.  si.  17. 
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doc*  not  contain  absolutely  free  hydrochloric  acid,  but  that  it  is  in  looso 
>  <  i   I  in  i!  i«n  with  the  pepain. 

Tin-  ni;i  unit  'I  arid  i;i  the  stomach  varies  from  luometit  U>  moment, 
and  therefore  it  is  not  possible  to  my  what  tlir  average  acidity  of  gastric 
juice  i«.  It  lias  boon  shown  that  in  tho  total  abaonco  oi/rw  hydroehl'rii 
■flH  digestion  niiiy   take  place,  because  hydrochloric  acid  forma  h  i 

ad  with  pe|win  which  acta  as  a  solvent  on  the  food.  The  amount  of 
physiologically  active  acid  varie*  with  tlie  food  taken.  It  ia  anialloet 
whnn  rnrliohydrAtea  nro  ronaumod,  great**!,  with  ■•&!  The  maximum 
.11:1  'Hint  Unit  .Jaksrh  found  1:1  Lis  ivftcarchc*,  when  meat  won  ingested, 
was  "OD  per  cent,  of  hydrochloric  ocid.  It  is  probable  that  anything 
above  O'S  par  cent,  of  hydrochloric  ftdd  it  oitlior  abnormal  or  owing  to 
rhr  raoani  eMak  Hid. 

jf  7".  Influence  of  Hydrochloric  Add  on  Vegetation.— Hydrochloric 
acid  funics,  it  emitted  from  worku  on  a  large  scale,  injure  vegetation 
much.      In   fomn-r  years,  before  «nj  !<■  ':"'<■    urn-  plan-d    upon 

fur  lli>'  condensing  of  the  volatile  products,  the  nuisance 
from  thia  cnuao  was  great.  In  1823,  the  duty  on  nit  being  repealed  by 
the  Government,  an  extraordinary  impetus  was  given  to  th<  lure 

Of  hyilrochl..rii'  ;iridt  and  since  all  tlic  volatile  product*  at  thnt  tinio 
■■  ']»-•  1  through  eliort  chimneys  infta-  ilf  ..ii.  I  IMUka  &k  IM  <J  had 
rOOnd  the  works  was  rendered  quite  unfit  for  growing  plant*.  &M 
pratcn'  lev  00  tlM  •Q6J60I  Eft,  that  the  muxmmm  ijuantity  of  acid  osca; 
shall  Dot  pxcpoil  1  grnina  pa  cubic  foot  of  the  air,  nufca,  <»r  chimney 
gases;  and,  MQOldiiir  !■»  tin-  :r|M,it..  r»f  tin-  alkali  inspectors,  the  condensa- 
tion by  tho  improved  appliance*  i*  well  within  the  Act,  and  about  aa 
perfect  oa  eon  bo  devised. 

It  appear*  from  tin*  re  putts  of  llir  Bajghfl  1  nmmissioii  in  1855,  v  I 
\ittually  tin  pniMulimi*  were  taken,  that  the  gases  are  Liable  to  injure 
vegetation  to  tin-  extent  of  JUOU  mitwi  {'20S1  yard**)  around  any  active 
work*;  tin'  BUM  wuti-ry  vupour  the  iir  contain  a,  tho  quicker  U  the  go* 
precipitated  and  carried  to  the  earth,  if  the  action  of  the  va|Hiur  i.«  nm 
id<  -1  1  in  .  in  of  plants  dry  and  wither ;  the  chlorophyll  becomes 
modified,  and  no  longer  given  the  DOUSl  IpettnUD,  vhQe.  |  Urn  honing  of 
tho  rind  of  treej  has  also  been  noticed  The  cere-ala  AunV-r  DKH  h  ;  tbfrj 
use  in  stalk,  but  produce  little  grain.  The  lagumiBOMD  btOOttfl 
•potted,  and  have  an  nir  of  dryness  and  want  of  vigour;  while  the 
potato,  among  plant*  utilised  for  fowl,  nppcurs  to  have  tho  strongest 
resistance,     Vim.-  arc.  very  ■Punitive  to  the  ynn.     .Among  t-  alder 

scorns  moat  sensitive;  then  come  fruitrtrees,  and  last,  the  hardy  lorcat- 
trees— the  j»oplar,  tho  nth,  the  lime,  tho  elm,  the  maple,  tho  birch,  and 

tin-  oak.* 

•  ThOM  who  derfrt  to  atudy  more  clONly  the  HWi  nf  aaldl  g»n«rally  on  vegetation 
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J73L  Action  upon  Cloth  and  Manufactured  Articles.— On  black 
doth  ih*  acid  produce*  a  grain  stain,  which  i*  Tint,  moist  and  show*  no 
r-orruiion.  On  most  matters  the  stain  in  more  or  1cm  reddish ;  after  a 
little  tim«  no  free  told  iuay  be  detected,  by  aim  ply  moistening  the  spot  j 
but  if  the  stain  ia  eat  our.  and   Icil.i!   vmi.Ii  water,  there  may  be  aome 

evidence   or     fire-   ai-id        Tin'    ;il»i  ncr    nf    EDOfotUrt    -nnl    OGRtldOO    d:Uin- 

gushes  the  stain  from  that  pi  daced  bj  sulphur! ■ -M  Id 

71  Poisonous  Effects  of  Hydrochloric   Acid  Gas. — Kulenbcrg* 

lU&li*'    tin    ■  Ili'.i  |  i  f  tlw  fgpour  .if   ilii-   ;n  ill  .<:i  I'iiliitil.s  ,ml  [li^cnii-. 
d  these  txperitneute  may  be  cited  in  detail.     Hydrochloric  ecid  j^u, 
prepared  by  boating  togsUm  0O9HBOB  salt  and  sulphuric  acid,  was  passed 
tat*  a  glass  shade  supported  on  a  plntn,  nnd  I  rabbit  woe  placed  in  the 
tnnsjarrnt  c.hniiil.  r  thai  formed.     On  tin-  anfrmiiflfl  <»t  the  vapour,  there 
ir«  immediate  blinking  of  the  eye*,  rubbing  of  the  paw*  against  the 
nostrils,  and  cmtetrion  of  unite  fumes  with  tbo  expired  breath,  while  the 
respiration  was   irregular  (40  t,<.  r.ln«   i  iin  ii    i       AtVr  the   IfljgM  of  IM 
miuutw,  the  gaa   aim  a;.n.i   inttudUBid,  until  the  Atnu>*pli< ■:. 
thick;    the  symptom*  were   similar  to  those  detailed  ..h.ivr,  'mt  motl 
riolcot ;  and  in  fourteen  minute*  from  the  ftOBHnSBCOPian^   the  rabbit 
ank  down  on  it*  right  side  (nwpirutuiiiH  32).     Whfii  twenty-two  minutes 
bed  elapsed,  tiic  yas  was  again  allowed  to  enter.     The  rabbit   mum  hit 
•ivuct,  with  eloped  eye*  and  laboured   r<wpirali"H,  and,  tiimlly,  afkr  half 
at  npoSUS  to  th«  gaa,  the  animal  waa  removed. 
Tfca  cornea  wore  npiuW.ent.,  and  the  eyes  fillisl  with  water  ;  (hei  •  \v:i 
frequent  shaking  of  the  head  and  working  of  the  forcpawa.     After  three 
ainuteV  exposure  to  the  air,  the-  respirations  were  found  to  be  186  par 
hit  quick  o  iK*l  i-Hvj.il  iti.'n  hated  for  An  hour,  then  gave  place  to 
i  --lh.rl.-r  mid    iimrw  Miprrficiid  limitliin .-.      'Mi   :ln-  .scruml  duy  aftur  tin* 
<••  .'-Mirnt.   the   rabbit  suffered  from   laboured   respiration   (23  to  Um 
rainute)  and  pain,  and  there  was  u  rattling  in  the  bronchial  tube*     The 
ciimal  died  on  ths  third  dsv,  death  being  preceded  by  don  MBpbotfan 
■  the  minute). 
The  appearance*  t«>  nlv-four  li  >uj    ^ ft* -r  -loath  were  aa  follows: — The 
•yes  were  coated  with  a  thick  slime,  nnd  both   c»rn  -  ■■  n: 

thrre  waa  rtrnng  rigidity  of  thu  body.     The  pin  mater  covuring  the  bniin 
everywhere  bvpenomic,  aud  at   tbo  hinder  berdor  of  botli  leui; 


consult  the  vstiou*  i<s|>crs  of  the  alkali  iufpec-tori  contsinrd  in  tb»  Local 
ikrrfnaiBat  K«i>««U,     3es  *W<>  Schubarta,  Di    •  us  na    '•'«*.  MefcAd  fi 
mi  AtfS> JWritm  xrrbrtiitH.      PM  I    rf«    t'tfiina  jar  Bffordcn. 

fagritfttiMU  in  /Veiusrw,  l$*7,  S.  1)5.     DrafflSTs  Jaum-tl,  iVl,  U.\  ft.  374— *27. 
Chrw^l,  Vdxrdit  MHutSfklMff  unt  SdiumtJamjiffn  an/  tt if  Ve%jeUti\tnu 
.    '.  Wrtriwnr,  1S71,  p.  WL 

VitrUQrinxlry/l  fir  s*rieJalu-!v  MM  kin  g  17  Kd.  &  tOi,  1STSL 
•  Qwat*  ffyfkm,  DcrUii,  1970.  S.  51. 
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.  1'Im-h.    i:  -i  <  .i!       :  *mall  clot,  fOBOUllM  '",  ■  IUh  'l.vrr  °*  bloody  fluid. 
The  ptcje.  veno*  Aj»n.  was  filled  with  coagulated  blood,  and  there  was  alto 
a  tlrin  extravasation  of  blood  covering  the  modiilla  nnd  pons.     The  liiBjrc 
were  iuottlid  bright  hioviMed ;  the  middle  loin  of  the  right  long  wu 
•  lark  brown,  eolid,  and  sank  in  water ;  the  lower  lobe  of  the  suae  lung 
and  tho  upper  lobe  of  tho  loft  lung  were  nearly  in  ft  airuilar  conditi.-n, 
bttt  the  wlgea  were  of  a  bright  red.     The  piron.-hyma  in  tlio  darker  pi 
on  section  did  not  crepitate.     On  the  cut  surface  was  a  little  dark,    ' 
weakly  acid  blood  ;  Ui«  trnaheal  mucous  membrane  »m  injeclAd.     The 
l.<    it  was  filled  with  thick  coagulated  blood  ;  the  liver  waa  congertr 
ft  nddiah-browu  rulniii,  nd  dob   b]  dark,   fluid   DOM!  in  the  vena  cava 
inferior  was  coagulated  blood.     The  kidneys  were  not  hypencraic  ;  the 
intestine*  were  8Up»?rlii'ialIy  DOQgMh & 

r  think  thorn  can  bo  little  doiilr.  Ihftl   tin-  n/BpiOfflfl  during  llf*,  and 

ll.i     i|i|H-:u.iiii  i-.s  nflri    iloiitii,   in   thi»  i    i   i:  uir  |«'l  '*><  tly  COW  latent    'aM.   Ibl 

following  view : — Tho  vapour  act*  first  aa  a  direct  irritant,  and  ia  capable 
nf  exciting  inflammation  in  the  lung  and  bronchial  tioruee ;  but  Utidfi 
iii     I  !inv  i.Mt  HKOttd  i'V  .II'imI,  i  mis  OOODJ  iin."  ithcn  tfaft) 

quantity,  and  the  action  nBctatfjr  prolonged — vii.,  |  dtttet  COftfQJ 
of  tho  blood  in  certain  pointa  of  the  living  veaaela  of  the  lung*.     The 
eonsonunnco  of  this  ii  n  more  or  leas  general  hnrkward  engorgement,  the 
right  aide  nf  the  heart  iNttomes  distended  with  blood,  :ui(i  tin;  ultimate 
cauae  of  death  ie  partly  il      The  hyperemia  of  tho  brain  niem- 

ln  in-  -,  mid  i»v.m   Hi'    DM&affhftMftj    "*o  BOiti   QOtO&lbttl  with  lAJI  V!»-w, 
:in.l  occur  in  caaea  where  the  obstruction  to  the  circulation  ia  of  a  era. 
and  more  obvious  character,  and  can  therefore  Iks  better  appreciated. 

:'  7;,.  K  fleets  ol  the  Liquid  Acid  -Th-m  i*  on-  di»ii  notion  between 
poisoning  by  hydrochloric  and  tho  other  mineral  acida — namely,  tin. 
absence  of  coroiwi >n  ol  the  skin.  Ad.  Lewcr*  hua  establLdn-d,  bj  dl 
experiment,  that  it  is  not  posaiblc  to  make  nny  permanent  mark  on  tin- 
akin  by  tli«  nppiiiM'.nin  i-vrn  ol  bbfl  strongest  commercial  arid  (40  per 
cent.).  Hence,  in  any  case  of  mispected  poisoning  by  acid,  ?hould  there 
be  stains  on  the  lips  and  face  as  from  an  acid,  the  presumption  will  be 
rather  against  hydrochloric.  The  symptom?  tlienuelvea  differ  very  little 
from  Lhoeto  produced  by  sulphuric  ucid.  The  pathological  appearances 
also  are  not  essentially  different,  but  hydrochloric  ia  ft  weaker  acid,  and 
li"  extensive  disorganisation,  aolution,  and  perforation  of  tho  viscera, 
noticed  occasionally  with  sulphuric  acid,  have  never  been  found  in  hydro- 
Bhloiio  acW  |«  isoning.     We  may  quote  here  the  following  case  :— 

A  woman,  under  the  iultucm.eol  ^tvatnnd  uudd*"*u  «nef     rml  unmixed 
with   paaaiou — drew  a  bottle  from  her   pocket,  and   emptied    it   very 
quickly.      She  immrdiaudy  uttered  a  cry,  writhed,  and  vomited  a  ytdlou- 
•  VlrchowWrrAlY/.  rfl/A.  Anal.,  hU  53,  Hit  2,  S.  210,  1651. 
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$vcc.n  fluid.     Thi- altlonicxi  al?o  became  enlnrged.     Milk  vu  glvtB   lier, 
be  couid  not  swallow  it,  and  death   took   .  i:i ■•  -,  m  ronvulsions,  two 
iftei  the  drinking  oJ  rhn  poison. 

•,■>»!■•!■    ,i|'|mmi,iiim      \.  as  follows  .—-Mouth  anil 

tongue  free  from  tcxturoi  chants :  much  gaa  in  tho  abdomen,  wore 
especially  in  the  stomach;  iho  membrane*  of  tko  bttlfl  ftO&gltt«d  |  rhn  lung* 
tillnl  wiili  blood.  Tlii-  Mloiimrli  w:i«  xtnui^ly  |)remd  forward,  of  .1  dnrk 
1  ii-wd,  and  exhibited  many  irregular  blackish  *pot\  varying  from 
im*«  to  iiw\i  im  inch  in  diameter  (tho  spots  were  drier  and  harder 
than  tha  r<  -t   of  tho  stomach);  the    mucous    membrane,    internally,  wan 

goner-ally  bb akenad,  uad  ensnged  to  a  cnrboniociJ.  ahaggy,  ©limy  mans, 
wkiie  the  organ  was  tillod  with  «  blackish  homogeneous  pulp,  which  had 
no  odour  <  ■"   \:u>  V-  tied.      A   considerable  quantity  of 

nv    •.trliliilii-  acid    WiW   Jep.rrtted    fm:i;    l!it'    .:<>[i;:ili   ' 

Tl*e  Usriniiuitimi  in  rlii-  instance,  *m  unusually  rapid.  In  a  caee 
di-U'hd  i-y  I  IftfpCt,  |  in  winu-Ii  I  bOJ  dnsl  BO  ui.Ut.'-w::  QQUttftj  tA  tcld, 
death  took  place  in  wren  hour*.  In  ■  \uf»  Hospital  ruuwuiu,  tin-  dno- 
deaum  and  stomach  art'  preserved  of  u  patient  who  i«  said  Ifi  have  dW 
in  nine  and  a  half  hour*  from  half  au  ounce  of  the  acid.  The 
quantity,  In  a  cam  related  by  Tiylor,  caused  death  in  eighteen  hours. 
From  tkea*  and  other  instances,  it  may  ho  presumed  that  death  from 
poisoning  by  hydroohlorio  acid  will  probably  Ukn  place  within 
■  >-:'our  hours.  Fiom  the  secondary  effect*,  of  course,  death  loay 
take  plana  at  ;*  remote  periodf  ".■/.,  in  a  cane  recorded  by  Dr.  Dunoon 
(Lament  Aprfl  19,  1890),  a  nun  dual  about  1  oz.  of  HCI  accidentally, 

WAV  atliuitlvd  to  CI  Hospital    [lie  mini'  <];i)     .ml    (r»;dcd  with 

•matt  quantities  of  sodium  carbonate,  and  fed  by  the  rectum.  On  the 
eighth  day  ho  brought  up  31  oz.  of  blood ;  in  a  month  he  left  apparently 
perfectly  well,  but  was  admitted  again  Lnnhoutaii  vrnnka,  aid  died  of 
contraction  of  the  atomnrfl  and  ntriclurc  of  the  pylorus  on  the  ninety- 
fourth  day. 

.>'>.  Poat-mortrai  Appearances.— Tho  pathological  appearance*  are 

very  similar  to  those  found   in  tha  aua  already  detailed  ,  though  the 

skin  of  the  face  m.v.  •-  'I  in  any  way  by  the  acid,  yet  tha  more 

:    mora  bra  mouth,  fillet,  &«.,  appears  mostly  to 

bn  chan#r<l,  and  is  tuninllv  wbfta  or  whitish-brown.     There  is,  hom 

in  the  muaeum  of  the  Itoyal  College  of  SurgeOU  the.  atoniucli  mid  »ulh  1 

4  >'o.  -386c  ,1  of  m  Enfant  thi  rtuen  months  old ;  tlic  in/ant  drank  a  tea-cupful 

add,  and  died  Dine  hoora  after  the  dose.     The 

.  and  of  the  guild  normal,  thnootntelTe 

*  iVmu.  XtaL  r<,ti**xiL  ».  JVfefrrfcAs  Bhitkr  /.  fcritML  AiUhrvpofogie,  1«5«, 
1*  on.— {UrifUtvk*  aMfe**,  8th  YA  ,  Berlia   1*71 
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action  comfncricirjg  ut  the  lower  cud,  m>  that,  although  the  acid  «M  eOft- 
•"nirntcd,  not  the  slightest  effect  -ton  produced  on  tli  fltfrtfft  nmeous 
membrane  of  the  Lhruat  und  upper  part  of  the  gullet.  Tim  lower  Mid  of 
the  Rullct  mid  the  whole  of  the  stomach  were  intensely  congested ;  the 
ruga1  of  Die  Utter  wore  ecobymiH*d  and  blackened  by  the  action  of 
the  acid.  Thorn  wero  also  smnll  haniorrhaga*  in  tho  lung*,  which  w*t* 
ascribed  to  the  action  of   tin  the  blood.     Perforation   of   the 

ili  has  not  been  noticed  in  hydrochloric  acid  poisoning. 

In  Guy's  Hotpital  museum  (prep.  17'jy1"),  tfi*  stomach  and  duodenum 
of  threw*  tlWlluUBd  txMfatl  th>-  DDUGOIM  membrane  considerably  inJerUNl, 
with  extravo-tfttion*  of  blood,  which,  at  tho  time  «hni  rii 
wiw  tirel  arranged,  were  of  various  huea,  but  arc  now  aomewh.it  altered, 
through  long  keeping  in  spirit  In  St  Ueorge'a  Hospital  muKUD  (m. 
x.  4.'),  d,  "JOO)  jut;  preserved  the  nloiuach  and  part  of  the  duodenum  of  a 
poraon  who  diod  from  hydt-ooHork  ft 'id.  The  com  i*  detailed  in  the 
Medical  Timn  and  Qaxdt*  for  1863,  vol.  ii.  p.  513.  The  whol«  innor 
IBtCra  appear*  tn  Ik*  in  n  slouching  state,  and  the  larynx  ami  lung  were 
also  iulkmcd. 

A  preparation,  presented  by  Mr.  ISowmnn   to  King'v  College  Hospital 
museum,  «xhibit«  the  effects  of   u  very  hirye  d<we  ut   hydroehlodfl  acid. 

Tlir  gullet  liJix  :i  nhrivr'Hi'd    ;iml    worm  I'llm    :ip|ir;ir.iu<v.  ;      i. 

injected  with  block  blood.  Bid  m  filled  with  ■)  acid,  grumous  mutter.* 
Looking  nt  these  mid  other  museum  proporationn  illustrating  the  ozTooU 
of  sulphuric  and  hydrochloric  acids,  I  was  unable  (in  default  of  the 
history  of  the  raw*)  to  distinguish  kutwMII  the  two,  by  the  naked  eye 
appearances,  save  in  throe  cases  in  which  the  disorganisation  was  so 
axoataivo  as  to  render  hydrochloric  and  itu  probable.  On  the  othtt  h  ad, 
llm  rh.-iiiMM-'  jii.tti-i  -.-.I  1 1 v  rut  »•  and  ::r<<  -n  distinctive,  that  it  in  impos- 
sible ti»  in  intake  its  action  fur  that  nt  any  I'thci  ucid  The  nitric  acid 
pathological  preparations  may  be  picked  out  nt  a  glance. 


Detection  and  Estimation  of  Free  Hydrochloric  Acid. 

S  77.  (1)  Detection.— A  largo  number  of  colonnng  reagent*  hava  boon 
proposed  as  tests  for  tin*  pHWMMH  of  free  mineral  nnid ;  among  the  l>e»t 
is  meifajl-aniUw  viM  <Wi\\i>\\*vA  by  n  large  amount  of  hydrocblonc  acid  | 
the  violet  turns  to  gicen  with  a  moderate  quantity,  and  to  blue  with  I 

email  qutAtJ 

Tropseoliu  (00),  in  the  presence  nf  free,  mineral  acid,  strike*  a  rul>\-ml 
to  n  dark  brown-red. 

'  A  drawing  of  p»rt*  of  tho  gullet  and  stomioli  u  girMi   m   tiny  ami  F-rtiai 
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Congo-red  is  used  in  the  form  of  papa  dyd  \\ -ith  the  material .  h\ .: ■• 
amoanta  of  free  hydrochloric  acid  strike  blue-black,  email  quantities 

GUnzburg's  teat  is  '2  j:art*  phlomglucin  and  1  part  vanillin,  iftVullft] 
in  100  parte  of  alcohol.  Fine  red  crystals  are  precipitated  on  the  addi 
tion  of  hydrochloric  acid.  To  test  the  stomach  content*  for  free 
hydrochloric  acid  by  meatus  of  this  reagent,  equal  pnrU  of  tin-  llmd  :m<l 
the  toil  air  nvaporot.-d  to  dfJnMI  in  the  water-hnth  in  n  iMircelaiu  didi. 
it  free  hydrochloric  acid  be  present,  the  evaporated  residue  ehovra  I  t  1 
colour  ;  1  m^rin.  of  acid  can  by  thi*  toet  be  dotcctod.  The  reaction  is 
(erfered  with  by  organic  acids,  poptoncw,  or  albumin. 

Jakach  Hpt5ak»  highly  <if  I"  -u  ns  a  ti-aU     FiRcr-pjijirr  w  soaked 

in  o  saturated  aqucoue  solution  of  benxopurpurin  •>  B  (the  variety  1  or 
4  B  u  not  «o  wriHitivi.'),  and  the  liller  pap*?r  thue  prepared  allowed  u 
dry.     On  lifting  the  OOOUlDta  of  the  alomach  with  the  reagent,  if  ther* 

iamOK-tli.il.    1   jlii'U  pel    1000  i if   hydroelilurii:  ;ir.iil    tin     p;»pt<i    i-    :-i,iiin-d 

;  *dy  blue-block;  but  if  the  colour  is  brown-black,  this  is  from 
hcHyric  or  lactic  acids,  or  from  u  mixture  of  these  acids  with  hydrochloric 
add.     If  tin-  pnpet  si  m  I  I  pun  ether,  and  tin-  colour  wan  due  only 

to  organic  acid*,  the  original  hue  of  the  paper  ie  restored  i  if  the  colour 
produced  woe  due  to  a  mixture  of  minora!  and  organic  acids,  the  brown- 
black  colour  is  weakened ;  and,  lastly,  if  duo  to  hydrochloric  acid  alone, 
lite  colour  in  not  altered  by  washing  with  ether.  Acid  snlts  have  no 
action,  nor  :•  flu   tent  interfered  with  by  large  amount*  of  albumins  Mid 

A.  Villinr*  and  M.  FnvoDfj*  h.-uv  jmlilufind  a  aenaltivn  t*at.  for  hydro- 
chloric acid.  The  teat  constats  of  a  saturated  aqueous  solution  of  colour 
km  aniline,  4  parts  ;  glacial  acetic  acid,  1  part;  01  in  gnu.  of  hydrochloric 
acid  strike*  ITJ  reagent  a  blue  colour,   I   mgnii.  y   UhvU   colour. 

The  liquid  and*)  rx:iiiiiii:iti(in  h  brought  by  evaiMiratiou,  or  by  the 
addition  of  water,  to  10  c.c.  and  placed  in  a  flask  ;  to  this  i»  added  5  c.c. 
of  m  mixture  of  equal  parte  of  sulphuric  acid  and  water,  thon  10  c.c.  of  a 
saturated  solution  of  polawic  permanganate,  and  heated  gently,  convey- 
:lt*  gas**  into  !l  I)  j  c.c.  of  bh«  reagent  couuined  in  ;i  leyt-lube 
immersed   in   water.     If,   however,  bromine    or  iodine   (one    or  both) 

should  be  preeont,  the  prooese  in  < u\u-\  a.*  follow*: — The  bydracidg 

ire  precipitated  by  silver  nitrat* ;  the  prsclpltato  is  washed,  trans- 
ferred to  a  small  flask,  and  tainted  witli  10  r.a  of  water  and  1  c.c. 
(4  pure  ammonia.  With  thia  «trength  of  ammonia  the  chloride  of 
■Ivor  is  dissolved  easily,  the  iodide  not  at  all,  and  tin*  bromide  but 

slightly.  The  .una  miacaJ  BOlufeSon  i«  filtered,  boiled,  ami  lirat-l 
■ith  8H  oeasi  of  SIT.,  ia  expelled  by  boiling,  the  liquid  tillered. 

•  G>»vfes7frno.,cxvui. 
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reduced  lo  10  ex.  by  boiling  tor  evaporation,  sulphuric  arid  and 
p*-nnangpnat*  added  a*  Itcfrire.  nnil  the  ga*«  passed  into  the  nailing- 
The  proccas  in  inapplicable  to  the  detection  of  chlorides  ot  hydro 
chloric  acid  if  cyanide*  are  present,  and  it  udaptod  for  traces 

of    bjdrod  "1    than  for  the  ipuntjfif   likely   to   be    aiel   witk 

In  A  toxicologic^  inquiry 

(2)  Quantitative  estimation  of  Froo  Hydrochloric  Acid.— Tho  coo- 
tenU  of  tho  stomuch  are  diluted  to  a  knowi.  "W  or  500  ce. 

A  fr.iriimiii)  porti  10  ll  tulo-u,  my  10  B>C,  coloimd  with  litmus  n  phenol- 
phthiltriBi  ad  '»  decinorrool  solution  of  soda  added  drop  by  drop  until  Uw 
colour  changes  ;  thin  give*  total  acidity.  Another  1  o  .  il  -luken  with 
double  iU  volume  Of  i-tlw-r  I  o*n4  Tnm^,  the  BuH  separated  from  ether  and 
titrated  in  the  same  win  lUfl  tail  liiiulion  will  k'*»"  tlie  acidity  due 
to  ttisttl]  -"id:*  and  acid  «alt*  ;*  if  tho  only  mineral  acid  present  it 
hydrochloric  ucid  the  result*  will  be  near  tho  truth  if  reckoned  a« 
and  this  method,  iilthough  not  exact  for  physiological  rtan&rch,  is  usually 
sufficient  for  the  purpose  of  ascertaining  the  amount  of  hydrochloric  acid 
or  other  mineral  ncida  in  a  case  of  |K)iaomnx.  It  depend*  on  the  fact 
rtln-r  extrncU  five  organic  acids,  Mich  a*  butyric  and  lantic  acids,  but  does 
not  cxtruct  mineral  loid 

Tho  free  mineral  acid,  after  extracting  the  orpinic  acid  by  ether,  con 
also  b'j  *olHr»t»'d  with  ..mih  Iioimhk  j  tine  hydroohlorate  of  cinchonin* 
extracted  by  rhhirofnrm,  evaporated  to  drynww,  and  thereafdiK*  dissolve*! 
in  rata  ttckUftncI  by  nitric  acid  and  pttOlpiLii^t]   In  Mate;  the 

ailvcr  chloride  produced  h  collected  on  a  small  filter,  washed,  and  the 
filter,  frith  lu  ronton  to,  drlwl  and  ignited  In  o  porcelain  crucible  Kfal 
«iU*i  chloride  multiplied  by  0-25420,  r<pial»  H<!1. 

Tho  beat  method  of  estimating  free  hydr  ichloru  .■•  id  in  the  stomach 
i  tliii  nl  -»|  .l.viat  as  modified  by  v.  Jukich:t  it  has  the  disadtanu^«. 
..f  iu  accuracy  beiny  interfered  viA  by  phfttpihafBt J  it  also  does  not 
ififnjlh  between  actual  free  1IC1  and  the  loosely  bound  El  'I  with 
albuminouu  matters, — this  in  n  toxicologioal  caae  U  of  small  impoitanco, 
because  the  quantHii-,  oj  ED  I  found  are  likely  to  be  large. 

•  T  >  dMDgnl  !;  aridity  (fas   !u    frr.    and  ;iiul  Held  alU,  OT  tO  acidity  duo 

to  the  combined  octiouof  add  salts  and  (Yen  acid*,  tfca  KM  toad  of  f<>*>  ami  ITlfolnaaa 
if  oMtful.     A  fraction*!  portion  Ol    dM  SMfeMti  of  the  itomavb  ll  triturate!  n  •  I 

hbii  oalMuin  -vi  t.MU  to i  'i  >ii  id.-  ii  ••i.iv  i  ■  -in.  to  I  waeid  tfai  '  ■  ■■  a  i  tlu  rt  I  dm 

becomes  aoutral  to  litmus;  ir,  on  tho  othor  hand,  the  acidity  ii  due  ■  uUiely  1 i  I 

salt*,  tho fluid  remain*  acid;  ur,  if  du»  to  both  itcid  *ml  acid  saKi,  there  bapCVpU 
tloualc  diminution  of  acidity  duo  to  thodceumi>Miiiii>iii  of  Hi  nBUl  by  the 

ii.    i  i.i      \  .p: *u ti- .i: i ,-i-  in-  tbod  dm  ••'  n  di  i  m  i  Kpon  that  irJm  [plea,    in  i  ■• , 

Ikaynovtik  der  Kronkhfits*  fttr  I'rrtlauttH'jmirynnt,  lli<  b\u.hl,  Berlin,  18^0. 

t  Xli*\xh*  Di*0*Mtii,  I'r.  Kadolph  v.  Jaknah,  Wicn  «,  Leipzig,  1892  Clinitml 
DiaffiHtiu.  KaxUab  Translation,  by  Ur.  Ca^miy,  Second  Editi-.u  lliandoil  Chirks 
«r1ffln  4  Co..  Limited. 
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TV   nttbod   i*  baaed   upon  the  if  carbonate  of  baryta  be 

added  to  th'-*  wut«Bl*  «f  the-  stomach,  (lie  organic  acid*  will  decani  i>u&t« 
ih*  barium  cat  -roinji  butyl*!     l ctvaw  ,  lactate,  Ac,  of  born 

and  the  mineral  aoidn,  auch  as  hydrochloric  acid,  will  COmbta*,  forming 
nolUof  tori'iin. 

ignition,  ehkrida OJ  barium  will  be  inflected,  wliih-  the  organic 
aalteof  barium  will  »■  cm.  rl  >d  into  carbonate  of  barium,  practically 
imoluhlo  in  carbonic  a.-i.l  Cm  wata 

'I""    >-ii|it>-lll  -     t»f     ihll      itODlilC.ll     .Hi-     cnll'JlIIvd     Wlt.1l      li.ll.ll-,     ;iln:     l:;i:illl;i 

carbonate  added  until  the  fluid  is  no  lonpcr  acid  (aa  nhown  by  the  dis- 
appearance of  the  ir|  ;  then  the  contents  arc  evaporated  to 
•  iryrir-.  |fl  n  plat urn  i  dish,  and  Ignited  at  a  dull  r.-.l  bflfttj  QOmplftte 
bnSaftDg  U>  nu  iuH  El  not  neccaaaty.  After  eooHngi  flu  I  mint  tutua  la 
repeatedly  cxhmiated  with  boiling  water  an  I  ;  tho  chloride  of 
Ijfthum  U  precipitated  from  the  filtrate  by  mean*  of  dilute  sulphuric 
tun  Mil;  luir  Attend  ■  IF,  waahad,  dried,  md,  after  jgniKadi 
weighed  ;  233  purta  of  bajfttB  -nljiliitr  equal  73  parte  of  1101. 

A  method  soniewteit  quicker,  M  dtfpt&dhtg  M  Mm  eomo  principles, 

baa   been   sulfated    by    ttraun.*     A   fractional   part,   Riy    10   c..\,   <if 

fluid   content*  U  coloured  bj    litmus  and  titrated  with   decinanua! 

nod*.     To  the  same  quantity  ia  added  'J  or  Vi  more  cc.  of  dccinormal 

mxU   than   the   quantity   u«d    in    tho    liret    titration;    this    alkalm* 

.1  to  dryn***  and  oltimAtefy  ignited      Do  thi  ash 

U   now    addi.ii  In-    quantity    of    itrrniwm.il    BUlpfavio    acid 

a*  th<  d<cinormal  »oda  In.it  uacd  to  make,  it  illratinO    that  i»  to    say. 

.total  acidity  wo*  equal  to  3  6  d.n.  soda,  and  5  G  d.n.  aoda  was  added 

to  the  10  cr.  evaporate!  I-*  dtyneei  umI  burni'd,  then  .Vfi  <■_<•  of  ii  n 

milpl  I   is  addtil  lei  the  u-ili,     Tlie  solution  is  now  wanned  to  $©t 

rid  of  carbon  dioxide,  and,  after  addition  of  a  little  plMTiolpbihtWSi 

:.n.  *oda  solution  until  the*  change  of  colour  ahow*  aatura- 

'  ii»>  huhiIhi  of  cc  and,  multiplied  fag  0-003G5,  eqyali  the  KCL 

igating  tlic  stains  from  hydrochloric  acid  on  fabric*,  or 
leave*  of  pbtiU,  any  fro*  by  dd  may  be  separated  by 

boiling  »i'l>  water,  and  Huh  investigating  th*>  aqiinnii*  ax  tract.  Should, 
howerer,  the  stein  b«  old,  all  foot  m  id  nay  have  disappeared,  and  yet 
eotDt  of  the  chlorine  domain  in  organic  combination  with  the  tiooue,  or  in 
combination  with  be*©*.  Dr.  Angus  Smith  he*  found  weighed  porti  -n- 
uf  Uaraaj  At.,  which  had  been  exposed  !••  tin  i  i  Imlmchlon 

acid  fume*,  richer  in  chloride-*  than  similar  parte  of  tin-  plant!  not  than 
txpoecd. 

The  moat  accurate  moUicd  of  investigation  for  the  puriMWw  of  Mpi 
rlildMi.'  fnitti  oomlMiiatiou  with  orgnnic  matter*  in  to  cut  out  tin1  M.imcd 
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portion*,  weigh  them,  and  burn  them  up  in  a  cuinbustiun-tuue,  the  from 
portion  of  the  tube  being  tilled  with  caustic  lime  known  to  be  free  from 
chlorides ;  a  wmilar  experiment  must  be  fund*  with  th«  un-tamod  portionK. 
I  n  ihl*  way  a  cwiAtderahle  difToronr'ft  may  oftnn  he  found  ;  and  it  w  not 

:::.;■  II-  ■      ii  Bj  QfiJ  -.    |q    tiiUr.    ii<  t.-.  I.     .ifi-1     "In-     !np'.p     g|      '.nirr, 

year*,  that  certain   *taina   have   been   produced   by  a  chlorine  holding 

«uh*tmi<-.  . 


III.    Nitric  Acid. 


S  70.  General  Propertica.— Nitric  add — commonly  known  in 
as  aqua  forti*,  chemically  a*  nitric  acid,  hfdrit  >*».'. -.-.•'  .  "r  mtnr. 
ft|HftHHl    ifl  I  iiiono-hydmt*  of  nitrogen  pttntaddfl  (H^QgX  two  equl* 

valviito,  oi  l'J'J  |«rl*.  of  nitric  acid  containing  108  of  K,Op  and  Id  of 
11,0.  Anhydrous  nitric  acid,  or  nitrogen  pentoxide,  can  bo  obtained  by 
jttMing,  with  special  precaution*,  dry  chlorine  over  irilver  nitrate ;  thr 
product*  ore  free  oxygen  and  nitrogen  pentoxide.  ucconling  to  the  fat- 
lowing  equation : — 

AnrMtiata       filial—       ROvat  ckioiidc     xutogcii  isartoaidt.   c«nm 

iftOlNlo1  >  set     -    sakCi    +      x,o. »        o 

Ky  Kiirroiiniling  the  receiver  with  n  freezing  mixture,  Ihl  :icid  w  con- 
densed in  cryHtnl»,  which  diwolvo  in  water,  with  emission  of  much  beat, 
forrninj;  nitric  acid.  Sometime*  the  crystal*,  though  kept  in  sealed  tube*, 
decompose,  and  the  tubo,  from  the  prcsauro  nf  the  liberated  gas**,  bunt* 
with  a  dangerous  explosion. 

Pure  nitric  acid  has  a  specific  gravity  of  1  *5l\  and  boils  .it  08*.  Dr. 
Ure  examined  the  boiling  point  and  other  properties  <  I  Bdtek  acid  very 
fully.  An  acid  oi  \U  aperitio  gravity  boil*  at  988' ;  of  specific  gravity 
1*45,  at  115'5°;a|)oriii    ■■  ,^.\ it.y  140,  at  11 SS";  nvftj  I  rj,i»t 

122*8\  The  acid  of  specific  gravity  1M2  is  the  standard  acid  uf  the 
l^itirth  I'liannaoopu'ia.  It  can  olwaye  bo  obtained  by  dictillin^  eitli.r 
Ktrong  or  moderately  weak  nitric  acid ;  for,  on  the  (KM  had,  the  acid  on 
diMtdlaiiix)  pi-  wi-uKcr  until  thy  gravity  uf  1*4*  iw  reached,  or,  on  the 
other,  it  becomes  stronger. 

There  it)  littlo  doubt  that  acid  of  T42  gravity  is  a  definite  hydrate, 
conpUting  of  1  atom  of  dry  acid  and  4  atom*  of  water;  it  corresjtonda  to 
70  ]«r  cent.*  of  the  liquid  acid  HNOa.  There  ure  also  at  least  two  other 
iivdrjii< .:•  known— one  on  ncid  of  1-486  epecili'-  '.nviiv,  -  >rre«ponding  to 


*  Tbo  Drltioh   Puarmsccpcuia  eUtc*  that  the  1*49  acid  equal*  70  ]<er  cent,  uf 
IIN0S;  but  tliin  i*  nut  in  accoidanec  with  Uic'k Tftb1»;>,  nor  nilli  ihn  fuel*. 
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1  atom  of  dry  ut-i.i  :m.i  2  of  wafer,  mid  *:*  vtd  «»*  »pectlic  gravity  I "334. 
€<ifrwpcmilmp  to  1  \U>m  »( dry  acid  and  7  atom*  of  water 

In  Germany  the  officinal  odd  in  of  1  'l$b  specific  xutity,  WW!  llfliMlIf 
to  about  30  percent,  f  HHOr  Tho  dilute  nitric  acid  of  tho  rharmu- 
eopo?U  i«  a  rolotirtoaa  liqu.il,  <it  ftpacifio  gravity  1*101,  Mid  should  contain 
abou:  i-mit-  of  add.      Tip-   icjdl     i-"<1    in    vtnoiM  industries  an* 

known  rcapecUvcly  on  uUL     /J?ye/V  acid  has  a 

•pacific  gravity  of  1*33  to  1-34  (66*  to  Co"  Twod.),  that  in,  atmntftli  fa 
56  to  58  per  cent,  of  HN03.      Ewjrawr*  tu'id  in  Wronger ;  hning  of  1  '40 
■pacific    gravity   (W   TwadL) ;    und  coutaina   70    per  cent   of    HKOT 

Alt'r-r  ji.  il itttttoCttttantlMi   (nn-i  Imldbt)  ilsaflal   otoodi  % 

anoat  commercial  aptcunon*  am  of  huoa  from  yallov  tip  lo  deep  rod.     An 
acid  saturated  with  r»M  mtidPA  of  nitrogen  i«  nft*n   known  i*  "  f>  • 
aitric  acid.* 

MX  U«*  mi  la*  Arts.— Nitric  acid  U  employed  very  fixknmvcly  in 
tba  arta  *nd  manufacture*.  The  dyer  uaea  it  aa  a  aolvrnt  for  tin  in  tlia 
preparation  of  raJttabla  mordant*  for  minx*  and  other  fabric* :  tJio 
engraver  caca  it  for  etching  copper.  It  ie  an  indiapenaabJe  agent  in  ana 
rnannfVtaro  of  gun-cotton,  DJtoOftyOttiA,  \,'w.tv  »>' id,  and  aulpl 
aril) ;  it  i«  aim  naed  in  the  manufacture  of  tnllow,  in  preparing  th«  f*lt 
lot  hata,  and  in  the  gilding  trade*.  It,  ia  mid  to  It;  utilised  to  -oak** 
yellowish  or  fawn-coloured  apotn  on  cigar  learnt,  *>  a*  V>  n  Uia 

appearance  of  age  and  quality.     It  ia  alao  uaed  aa  a  raedicm-. 

i  *1  SUtuitica  of  Poisoning  by  Nitric  Acid  In  Ihfl  t*n  yean 
1683-1092  no  caaa  of  taunler  waa  ascribed  lo  nitric  acid,  hut  it  cauaed 
accidentally  36  death*,  and  woa  uaed  in  2?  caeca  of  auicidc. 

TV  following  tardea  give  the  ago  and  *cx  distribution  of  thaw  itaath*  ;— 


WRATHS  IN  DMOAVD  AXD  WALES  DURINi;  THB  TEN  YKAK* 
EffDlTG  U*i  FROM  NITRIC  ACID. 
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g  «2.  Fatal  Doae_— Tho  doa©  which  caua*  death  has  not  been  ascer- 
tained with  unjr  exactness.  A*  in  tho  <m*»  of  sulphuric  acid,  we  may  go 
no  for  m  to  say  that  it  is  possible  (or  n  few  drops  of  the  b(  >  he 

fatal,  for  if  brought  into  qqbJ  .«.»!  apparatus  fatal  spaara 

of  tin*  glottis  might  ho  axdtad  Tbfl  wnallwt  do*>  on  rpenn!  is  7"7  gnu 
(2  drachma),  which  kilted  I  child  qpd  13. 

§83,   Action  of  Nitric  Acid  on  VogoUtkm.— Nuri-   i  id  ..•  ■■ 
plants  injuriously  in  a  two-fold  manner — vi/,,  by  direct  oortoaivo  action, 

.1:1  1    ul»0    by    ihvnin  ■    i-liluriilr.s    wlmli    :ill     \>\;\uU   iruliUiii,    HlU» 

setting  free  chlorine,  *Wii.  1;  dtMttpQfM  Hid  bleaches  the  chiorcphv! 
The  action  is  most  intense  on  soft  and  delicate  leavos,  such  ac  the*?  of 
rhivoi    :i  >..l  nil  the  cruciferw.     Tin-  tobacco  plant  is  p> 

laily  injured  by  nitric  acid.  Next  bo  all  herbaceous  plauU*  tre**,  eucli 
as   thfl   apple,   pear,    •Ul,i    Irl-'1   '  ' ''      •       '   ' 

whether  from  their  impregnation  with  rosin,  or  from  »ino  other  cause, 
possera  a  considerable  resisting  (xiwcr  against  nitric  aciil  vapours,  and 
the  aatnc  ia  true  as  regards  the  cercale  ;  in  the  Intter  case,  their  siliceous 
armour  acta  a*  a  preserving  B£%&t 

§.S4.  Nitric  Acid  Vapour.— The  an  ion  of  nitric  acid  Ifl  n  itaU  of 
vapour,  xi  evolved  by  warming  poUusic.  nitrate  and  sulphuric  acid 
together,  has  been  BtaA  I  bj  Bui  rdmy.  A  rabbit  was  placed  under  a 
l&ftdl  into  which  03  prams  of  nitm-  ftoid  iti  a  state-  of  vapour  wore  m  tro- 
ll need  I'mti  the  coadltkni  of  thi»  etj^rimpnt^  bom.  oitrii  pen 
must  idau  1...U-  Ihmmi   present.     Iu-itatiuii  <>f  tbo  external  mOa- 

branep  and  cmbarroHnnont  in  breathing  were  observed.  The  animal  in 
fi»rty -live  minutes  was  removed,  and  guttered  afterward*  from  a  croupous 

btOoChitfe)   fi.i;it   which.    hnwiAVMr,    it  rnniplMtidy  P'ruvi 

A  S(;i;0Ih1    <    ■I'Mii.-'.  mi-    .i;hm;.i1    \%  u-    in]  loWt&  \ff  dlttfai        Oft 

inspection,  there  wast  found  atrong  injooticu  of  tho  cerebral  membrane*, 
with  ■ina.U  extravasation;.'  of  blood  ;  the  lungs  were  excessively  con- 
gealed ;  the  right  middle  lobe  especially  was  of  a  liver-brown  colour,  and 
empty  oi  lit '   it  Mink  m  water. 

O.  Lafloar  *  ho*  also  made  a  scriea  od  MMPohM  OB  thi  IfllttHTit  ol 
nitric  arid  vapour,  from  which  he  cnneludM  th.it  the  arid  in  notahwrlxvl 
by  the  blood,  but  acts  only  by  it*  mechanical  irritation,  for  he  could  not 
:r.M,  by  means  of  on  examination  of  the  urine,  any  evidence  of  *uch 
tbtufpUon. 

There  aci-  ;i   ir.v    immUiicca    11:1    record    i>l    tin-   wipoilr    Iniviriy    liffll  fatal 

i<>  BUD;  h>r«-xamplc,  the  woll-kiiowii  caac  of  Mr.  Haywood,  a  chemist  of 
Shaffldd,  may  be  eitad.     In  pouring  a  mixture  of  nitric  and  aolphurie 
acid*  from  a  eurbfiy  of  sixty  pounds  capacity,  thi  fCM6l   broke,  and  fur 
a  far  minutes  he  inhaled  the  mixed  fumes.     He  died  eleven  hours  d 
•  Bow*  1  Qart<tva Ztihek rip  1  ph\<\,.>i  <:hr.n»r  k<i.  1.8,  146-271  is?;  % 
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tb<  acodeuU  .«  he   Best  three  hour*  there  were  Narotlj  any 

symptom*  oj  no  Injunon*  •■!I**-t  Imvin  "duood.     On  miction, 

then-  was  found  inli-imo  COngVStJOIl  ol  tin-  WlndpIpA  ;:i<l  b  frfrfhftl  tulww, 
with  cffi^ion   'i     1  in  Littoi      Tin   lining  iiM-uibraii*  of  the  li 

and  aorta  vm  inflamed  -  unfortunately,  the  larynx  wo*  not  examined.* 
A  very  aiuiiUr  0M0  haptwnvd  in  Kdinburah  in   1863.fr     Two  young 
jir  iif  nilrii-  Mid  ;  thojai  hfbktj  and  llicv  BttatBptet] 
l"  w*|*c  \ij»  the   acid  irom   l\v   O01  1       Dm  DOS  died  teu  hour*  after  thi 

loin   hum  .      Tin-     ■ 
mainly  thnu>  of  difficult   bfnttal&g  md   ll   <•   pVObaMl  flu'   di-vh  was 
produced  from  a11fT0r.1t ton.      Or.  Taylor  BtlBtnabOj  th.it  bnt  ini:  .1*  ■  i-1-  m 
ally  inhaled  die  rapouT  in  preparing  gun-cotton,  ho  nfevd  (lOB  eevere 
constriction  of  the  throat,  tightness  in  the  -'he-it,  and  rnuph,  f'»i"  '"":■ 
..   ■ 

Jj  85.  Eff&cts  of  Liquid  Nitric  Add.— Pdmblf  by  nitric  .i>  nl,  Bioagl 
still  raw,  iff  naturally  more  frequent   than  formerly.      At  tin-   I 
Ol  this  century,  Tartrajj  wrote  a  mmrt  ttoaUoot  BOQOgRnpKl  on  th 
jert.  Mail  collated  all  the  case*  he  could  find,   from  the  first  moon 
mniancwi  relate*!  by  Bern  m  biBtury,  down  to  bin  own  I  tnti 

iamb©*  of  death*  in  th»M  400  year*  waa  but  ttftv  hv.-,  *l.ih  ,  u 

cantcry,  at  tout  fifty  can  tw  numbered.  Mo  t  ol  tlMM  (74  ptv  e*iit.)  an. 
suicidal,  a  rnry  few  Iwnuiridal.  Die  nil  arcidenul  In  «n*  <if  Tirtra's 
caire,  acme  nitric  acid  waa  placed  in  the  wine  of  a  drunken  woman,  with 
lotal  effect.  Oocnbruggen  •.  relates  the  case  of  a  father  murdering  bin  six 
rJifldrvn  by  iimoi  of  nitric  ar»!  ;  and  C.  A.  Bortirier  ••  thai  of  a  soldier 
who  ponrtxl  acid  nil"  thr  mouth  of  1  uate  infant      A  euriosja 

com  w  000  ia  which  a  noon  poisoned  hit  drunken  wife  by  pourm 
acid  into  bar  right  ear;   alie  died  after  wx   week**  illncai.      All  thee* 
inafiwra  proTr  opsin,  if  iseccasary,  that  the  acid  b  only  likely  to  be  need 
wiih  muHerows  intent   in  the  com  of  young  children,  or  of  sloefang, 
drunken,  or  otherwise  betpkae  people. 

Aa  an  sxaasie  of  tbe  way  in  which  accident*  are  brought  about  by 
raaadb  —10—,  auy  Ik  «md  tbe  reerst  man  of  a  woman  who  bought  a 
senall  quantity  of  nana  forti»  for  tbe  purpose  ol  allaying  toothache  by  a 
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local  application.     Sha  attaaip'>-<l  t..  pom  tlir  ,-icid  'linut  foa  (hi   I 
into  the  cavity  of  Lite  Loolh  ;  lb  't  duwu  her  throat,  An-< 

mittal  nymptomB  followed.     So4   tfan  »*    "j<   |   wry  perfect  eart  of  the 
gullet  (yrvtd    m    Univowity   » ' -I  :■  "m)*  nnd   mpidly    died. 

N'iirii-  add  ha*  boon  uiiKtakon  >:w  liquid*,  nnd  luw  alau  been  uned 

by  injection  a*  on  abortive,  in  every  wapect  tinting  a  toxicologic*!  huloey 
similar  to  that  of  sulphuric  u«:i-l. 
J  86.  Local  Action.— When  ttrong  nitric  acid  coruM  in  contact  with 

.iI-Ml.ir    :i,:.M--;  -.    ilini-     ;.     .liumf     fnlu-l-llll-l  V    .'.•!»'%»  1")  DW  it     Of    ■-'■*.        'It.. 

UmOM  i*  fir*t  Mi  ai  In  il,  un-1  then  become*  of  a  more  or  lc*»  interne  yellow 
colour.      Nitric  acid  apota  on  the  akin  una  not  removed  by  MuOftOnKa,  hut 
become  of  an  orange-re'l  whm  BOtataM]  vftfa  potul 
cyanide  of  puUraiuui.     The  ye',  low  COloilC  MMiiu  to  »liow  thai  picric  *c4d 
i*  one  of  tin*  co&el  ml   pfl  fcaol   the  reaction;  Milphidc.  of  ammonium 

forms  a  *ort  of  *oap  with  llio  epidermic  thui  attacked,  and  dttarlic*  il. 

§  87.  Syuiptouis. — The  qpuptaua  and  course  of  nitric  acid  {miaou- 
ing diireT  in  a  few  detail?  only  from  those  of  sulphuric  add.  Their 
||    tllO   anmo   iOBtani    pun    mnl     Ir-pn-iit    •.  .■m'.hr.e,,  '    Uh 

mncrma  mtfll^TtntTj  and,  >n   tho   lean  severe  na*p«,  ftftor-contractinn  -  I 

.;:«:.  A  i 

One  of  the  differeiiees  in  Mm  .ft  ion  ol  nitric  and  aulpburic  acida  ir  tlie 
constant  development  of  giw  with  the  former.  Thin,  without  doubt, 
add*  to  the  NiiflVrin^.  T:irtni  niinli  -Lv.-nil  *|n-um*  mi  mi  im-pI  I... 
anil  showed  that  very  CUiwideialth  intension  of  ftfttfl  ttttpfftfnil  TlTlll.  Trj 
gmoiM  product*,  ana  tho  conatant  rcault ;  the  tiasuc*  were  corroded  mid 
|  diaaolved,  being  tnuuforracd,  ultimately,  into  a  tort  of  ffroaay 
{onto.  Tlir  vomited  matte  rn  arr  nf  n  yellow  colour,  ITpl—  inked  uith 
Hood,    wh'ii   they    are    of    ;i    duty-brown    hue,    with    &hrcds    of  yellow 

mucin,  ami  ItiivA  the  strong  acid  roaction  and  emell  of  nttria  mU>  Tin' 
teeth  may  bo  ptffttf llj  ttifflftfcff*  from  the  jiolvoiit  action  -«f  tho  kM  OB 
(.he  enamel.  The  fance*  and  tongue,  iL  lim  blanched,  anon  ;u  tjitiie  u 
iitrun-ycllow,  or  even  a  brown  colour  ;  the  whole  cavity  may  nwcll  and 
inllomo,  rendering  tho  awallowing  ol  lupude  difficult,  painful,  and 
time*  ImjiOWiblo.  The  ntr  paaAnges  n\a\  llaO  bMODM  ifettti  'i.  nil  n,  CM 
case  lrjehriitnni\   \\n  L-ln-  nli.f  uf  the  hirathing.4'     The 

Momoch  reject*  oil  rciuedica ;   there  arc  pymptoma  of  eollarmo;  quick, 
weak  puUe,  tMqUa&t     liiveriny,  obstinate  constipation,  and  .loath  (of ton 
■led   In  a   knnl  nt   ^.iijn»rj  in  from  iM^hteen   l"  twenty-four  hour*. 
The  intellectual  factilticn  remain  clear,  «avc  in  a  few  rurc  instaitoce. 

C.  A.  Wundorlieh  hat  rceordod  nn  nnufliinl  eaao,  in  which  tho  »ymp- 
tOOU  wore  thosu*  of  dysentery,  and  the  Iarjm  intestine  was  f. nn«l  umti  ly 
inilanie  1,  while  tho  email  one  was  little  ftffeotod,     Tla-  KMiK-yf  bad 
*  Arnotr,  J//W.  0tt*,a  vol.  \it.  a,   '  n. 
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*atae  apj**r*n<e  a»  in  Hnyhts  diMrn*.*     The  rnnulicot  fatal  dose  | 
i  *$ lor  it  from  $  drachma,  whirl.   kUbd    <  ofafld   figtd    19  .vat* 

MhoalJ  the  AOM  of  nitric  Mid    bfl  I&SUfBctonl   (0  MU  ■!   GMI 
amount*  to  the  ximr.  thiuy,  ftltouM  tlir  u<  id  In-  minn-duli-ly  iMrom  with 
water,  or  in  aoTJie  way  he  nentrnlUeil,  the  pttfffltj  m  in  the  riM  o\ 
eulpbtiric  a*  id,  may  yet  die  at  u  vnriubto  ful  iroru  »t«no*ia  of  ()<• 

gullf  tSoo,  An      Pot  wtmrJt,  In  ia  tatmttlag  «*e 

related  by  Tarti^t    *  woman,   who  Imd  awallowod  4 "J  gTttfc  (1*040 

riirric  uad,  fooling  ••■••  f*b$  Uii'~  -^ly  *  quantity  nl    • 

three  hour*  nftpromd*  wa*  ■toKtdJ  Into  hnajritui,  whom  afcl  WOtf—l 

aijiropriatc  truitment.     At  the  end  of  a  month  rihe  l«  It   '  <  ii-  ■.  iny  itciwll 

cored  .  hm  in  ,i  little  while  returned,  on-]  «.         .■  h  .iU-<!, 

iiuruiitt,  extrerna   w*4ikm>*tf,  »nd  constant   rctnftL  .    aha 

d]p<i       Thr-  fft-m/iirm  lOCffniniiti'  n  i ■•.■■■  ilrtl  .     UUI    BOOtlUtloil flf   tl" 

:iiwl  canal  throughout     Tlii-  iuii.iii  mold  hardly  admit    I  prnlii.Mn 
The-  ttomoch  u-aa  no  Jarpcr  than  an  ordinary  int/'itine,  mxl  adherent  to 
adjacent  organ* ;    on  ita   internal    xurfaxe    Uinre  war*   *poU,   probably 

rtcea;  there  were  alio  rtmtige*  in  the  gullet,  lint  not  m  runrfcwl  A 
««n*whal  aimJUr  cavw  h  related  by  the  mdu  author  in  hi*  thffti 
obeceroiaoa.  In  the  Mi  jdl<**ex  HoapiuJ  thorn  in  pretvrvad  the  nU>mtcU 
(No.  1363)  of  a  nan  who  died  forty  day*  after  -wallowing  2  no.  of 
nitric  arid  dilated  in  a  tumbler  of  water.  Tlie?  atomach  ia  contracted, 
the  inncoru  aaembcar*!  of  the  lower  jwrt  of  the  jc«llet>  the  leaner  curve- 
txar,  nod  the  pyloric  end  of  the  •toruacb  w  extenairejy  eorrodad,  allowing 
ulcerated  patch**  roiMMBdOg  U>  riratria*. 

S  Poat  mortem  AppeAmacen.— TV  j«tMev'i<*l  rhingae  in  Uk- 
tongue,  folki,  and  jtoeaach  can  be  rcndily  etodicd  froai  the  lartyarnrtiowa 
in  the  dVfttend  mna«ama.  Tlw  ataining  by  the  rriuio  aeid  apfMnra 
lawhingrd  U»  the  naked  eye  for  nwry  ye«n ;  lieiM«,  aanat  d  the  nitrk 
add  pcayaratiooa  are  ia  an  »i<eLVnt  »late  of  pffwerratiot*.  A  very  good 
esancleel  the  palholqpeal  thnpg»  m  to  he  foond  m  Xoa.  JOIO 
IOAO,  rnrrenity  CoBay  mi 


5e,  toa  m  ■  jiii  ia«  fngna.  yaenu,  —4  awyaa  W  •  aaa*  ehe  ke 
•  ta»«n|aUaf  ntefcnoU.  TW  t  jajj  Hnn  WlW  uninaajni  h  far  * 
■aallaa  inHanp  ■  linii  law  Awmm  ^  tV  tMara*.  i.  ftawtaf 
—Till  faftfn.  at  eaanaanaaV  anrf  «war  be  ecnuaJ  fart 

ae^aatyaf  I     [     n   Hi  M%it%  ilawa.     Ia-  »a-a.  W  tn>  awa^aaw  •arlaae  la 
edktyydare. 

wlwcaa«&aanlhwaBwa»«/»JBriin4l     t-w  Mane  aa  aaao.  » 
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m  »il .I'M.  dighily  d*nn*e«l  and  excavated.  On  tha  antenor  »aU  and  lowaf  portioa 
of  the  golM  two  larg«  tlou^hn  txi.t. 

Although  perforation  of  the  *lciu»rli   i«   not  »>  .mimxi  will,  riitri"   *»   *ith  ml* 
aci'i,  lUcL  on  ■)■  |   00007,  a%  ilionu    111   »  :i  iKibjS 

in  wMili  there:  u  a  perforation  at  the  cardial;  cotl.      AH   the  w»*i»u>  mrm- 

i>rann  im*  iii>;i|>[«M.T<i.  ud  tha  lanfi  ■nrtaaa  i»  i"r  tin  nmvi  |Urt  otmaad  *uh 

I  BQMOfl   nitrtracid  nn»  wd   to  liar*  l»«i    awallownl.  and 

Ull  nati  al  nam  bout.     Thew  i*  the  u*ual  •uim  I  i»  alao  li 

the  Mil  ii'        Bo  w;  IiNV  136*1)  the  (aaQpbafni  »u<l  it.nn-.li  of  u  woman  aped  80, 
&Matl  hour*  atVr  mallowlng  2  to  3  o«u.  of  strong  nitric  acid.     Tlir  iiinorcoot» 
of  tie  iiiiituiii  rui'iittintiioof  th«  jjidlet  l&d  rtOSMOll  Ml  Ls  Mil  PBBTWtrf  lOtO  '>pa>jue 
rrllow  and  black  eu'har*.  and  In  part  to  a  »lii<il>iy  palp/ condition.      At  the  nwet 
ding  iart  ol  fai  Urg»  ragged   perforation,  with  imlpy  nu 

■■•■iitrnt  ■  •■  idk to oBttp* bto tho pcdtoQoil «vltf , 

In  9L  H.irtholaiiKv,  rlietv  U  ■  Tory  good  •  *"  tbs 

appeal  i"  M  tn  Mi'  gnllet  :imi  utrmiorlt  alter  poimiiiiiiy  li\  nitric  Acid.  The  <*ie  i* 
de-uilud  in  St  ftarthofouKW'a  IXwptkal  tiep&rU,  vol.  v.  p.  "*7.  A  mil  died  i* 
flftiwn   hoam  after   Mtalliiwiiif*    1    at.    of    Dttrb  ari.l.     The    whole  tniirous  inen* 

brae  li  wrlukkd,  on  mtaoi  pla  tail  fmrow*,  the  je«lnv. 

coloration  Mlopk  ahni|itlv,  with  an  imjrular  border,  at  the  comm«iuen>--ii1  &t  tho 
itoliia-.h,   the  epithelial  mid    BtQSOOl    «ail*  of  which    MB  w*ntltt£— HI    aurfaoe   Wiag 

rough  and  of  a  btowal  -ui. 

Tlic  fuili)wiu(>:  prvparatuuiH  ant  u>  l»»  fmiml  in  the  DOMUB]  "'  tlm  Loudon  Iloapllil : 
A.  It.  1.  lad  A.  1».  8.— A.  I*.  1.  BhOwllhapbtf]  M    CMOphAgQa,  laryni.  and  atM 

of  a  young  womau,  who.  iftll  oikuighalTan  o«uee  of  nitric  arid,  died  tii  eight  hoar*. 

Tho  »Uiiun^  i»  V1BT  int    ti  i   |HIB    UUIUJ  I.  i'  un-,  It  rnay  b*  not*d  that  the  Urrnx 

h  ilnioat  in  ytPow  >i  f )**  itti^'htigw.    Tin  tbnaloo  <»i  aututlon  ol  b«tiai 

nn  ili»  dorsum  of  the  tougtie  hiu  d !»•*<•  tr  1  out  tho  i-lrtMirnvflllflto  and   fuiijciforn 
papillif.  kn  iii.it  tin-;  p..  n't  with  iimiKiiil  diatinflinnnj     'fiw   lialaa  nni 
the  gullet  thranghotd  ll  ill  Idid  Into  nunuta  Hjuar<'x  Uy  Utn^iitniiiial  and  tranarrrae 
furrowa.      Tho  mucoiu  monibrano  of  the  itomach    ajipcur*  wholly  destroyed,  «nd 
pniwnU  a  woolly  apjTai |]    i 

A.  l>.  8.  ihouva  >fi>  utrlbol  caif  «jf  Uii  tBMldiagttii  Th>  <•**«  «a»  that  *f  a 
Hiininn,  npd  18  wtc  nraUon  dorfi  udtl    Taaajmptomiforfbn 

Drat  four  dayi  am  Ifcl  BMal   (win   in  tlie  Uimar    ud    Itemiel  'nt  be 

expected  ;  tho  bowoU  wore  freely  open,  and  the  aleiiU  Uuk  Un  tfc* 

■ixth  day,  tin  i,  «ai  i.'onatant  Toniiti:i,;  with  ofla&cVei  bmaUi  |  <■    Ibi    ninth,  the 

appeatorjeo  of  the  patiml  vvitu  iTiltuil,  mid  ah r  tlnrw  u[»  thcuut  pmcrvid.  *>hc  died 
i'  i  tie  truth  day  uftti  the  Lilting  ol  the  acid.  Tho  gullet,  stomach,  trachea,  and 
Uiynx  Wan  iVtiiinl  afl(<r  dfath  BOofa  loflund* 

ill.'  foiiowinK  pnparalioai  am  In  Bt  Tnontaa'  Hoaptta]  i— i*  5.— a  itniaaon  vfth 

'  atUched.  Tho  atumaoh  i»  oovcietl  with  yellowish  ^tven  patohev  of  falic  morn 
hrane  Uaj  dipcaft  |  ftl  Rollat  hafl  bVt  "»ual  longitudinal  furrow*  *o  rharaetcriatic  of 
vorraeiTe  fluids, 

P.  6.  la  nl*o  from  a  ejiao  of  nitric  add  pataonlng.  It  abows  the  lining  membrane 
ol  Sh  rtonaal  putly  dattrotad  »"«i  ihtad^jTM  i"ii  littii-  dlieoiottrrd,  the  hue 

boiiif;  a  aort  of  delimit:  fawn. 

To  tlieio  mny  be  added  n  weo  doaafbad  and  tigtitcd  by  Letaor ;  to  a  Itaby.  a 
ffw  <hy*  old,  4.11  uuknowii  -pn^ily  o|  fuming  nitnc  aetd  waa  f&rtx,  \  th*  .Jul. I 
andl  a  jingling,  ehokiug  sound,  and  died  in  a  ff«  nlaota*.      The  Oarpea,  nine 

tfaynaftac       h     tn  vad  noffgru  <»f  dacoapoafUoo.     The  tuii^uL-  and  pima  wore 

vaQoar,  tan  gnllot  le»*  w,  tl«  vtomaeh  atlll  le*a,  «nd  tin*  inmll  tataatiOfl  hail 
no  yellow  tint;  the  whole  of  the  mouth,  tfuln*!,  and  atomaoh  showed  th*  eorro- 
atrc  action  of  the  mid.      The  graduation    M    imt,  Leaaor  rcmarhf,  i*  what   ia  not 
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when  iho  yttlow  roktnr  U  due  to  imuoMnfc  b  id  or  by  »troug 

•olati>n  cf  feme  pcrcbliridc  ;  iu  such  t*x>t  whcrcTcr  till  li<iaid  )ia»  gone,  lbcro  is  a 
»clh>ViKia>* 

5  S!>.  Detection   and  Estimation  of  Nitric  Acid       Tin-   detection 
I  of  iron  nitric  acid  or  of  ita  salt*  is  not  dilticuli.     Krcc  nitric  acid, 
alter  preliminary  eatim.itinn  of  the  total  acidity  by  Jttfttorwl  -'xla,  may 
be  separated  fag  ■  given  nl  p.  100.     On  pic  i 

lion  by  ammonia  or  noda  notation,  the  nitrate  of  ammonia  or  soda  | 
it  may  be,  ickU)  remain   m  -"In)  ton.     If  fraa 

nitric  acid  ia  pteeenr  Id  smell  fjGttti  Uj)   be  nocmery  to 

ereporate  tin-  EQtate  from  the  «juinin<-  EM »:I\  to  dryness  and  to  M 
concentrated  liquid  fur  L     Tho  ordinary  te»tn  are  on  follow*: 

I  i  Nitrate*,  treated  with  un'ivnrv  M  BftpQtt  and  sttODg  Balphttxlc 
acid,  ilfvidop  nitric  oiide,  rrcuj.-n iaed  by  red  funics,  if  mixed  with  air  <>r 
oxygen. 

{Z.)  X  nitrate  dieaolved  in  u  small  quantity  of  water,  with  tni  addition 

ii  of  ferrous  ■iilphtiti  i  i  liuv.-ii  tn  i  iitiidly  disvolve),  and  then 

of  strong  sulphuric  acid — pourt-d  lOTODgh    ■    fumitl  with    i  long  tube 

dicing  to  th*    botlon    "*    tin-   ;  l"   form 

bottom — sinks*  a  brown  colour  at  tho  junction  of  tho  liquid.     Whan 

ii  property  perfenn**aj  there  will  be  time  Uvi. 
imxt  bring  the  nitrate  solution,   uo  middle  bnom    nlpbetay  lad    thfl 
lowest  *nlphun-    Mid]  the   middlfi  iuyer  beeomos  of  a  smoky  or  black 
hna  if  ■  nitrat*  I*  preeenfl       Orguk   matter  iiiierf»*ri"s  iinn-h   with  Tin* 
reaction. 

(3.)  Nitrate*  in  eolation,  treated  m  ill.-  «>iij  u-itfc  i  dm  oopfiereonple, 
are  decomposed  fir  M  trftee,  and  ammonia.    The  nitrite* 

may  filed  by  a  eoUtioa     fj    i  isyldlamine,  wblvti 

a  red  colour   t  (ial  quantilg       Hence,  I  ■  fatenfl  which 

give*  no   red   aolOttl  with  motaphenyldiamine,  when   submitted  to  tho 
action   of  a  rifl  i   couple,  and  tested  from  time  to  time,  COxTfiOl 

contain  nitrite*  .  therefore.  DO  nitrates  were  originally  |irv*eiiL 

|   NitratcA  an  befaj  treated  with  strong  sulphuric  acid,  and  thru 
a  solute  ioe  dropped  In,  decolorise  the  indigo 

l    useful    vat — not    conclusive    in    itwlf,    but    readily    applied,    and 
Dine  method  of  separation  ha*  been  icxritnl  ;.-.  nlih  frw 
sources  of  error. 

■  is  a  proves*  of  swptrating  bftrv  reat  from  any  organic 

tissue,  which  may  sometimes  I*  netful : — I'l  met  in  n  strong, 

v  xle-tnc/athed  flask,  doetd  I>J  a  caoutchouc  cork,  and  in  the  llnsk  put  u 

small,  abort  teat-rube,  charged  with  a  strong  solution  of  ferrous  chloride 

i  ydroebkric  »ci»;.      I  Ii"   llruk  i<  connceted  to  the  merenry  pump  (see 

*  X.  Laawr,  Jtl*>  uV  yrrkKiktem  Mtdte*,  Berlin,  1984,  Tsiel  i.  flft.  X. 
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fig.  p.  17 i,  .  vacuous  by  raiding  and  lowering  the  reser- 

voir.    WIi.-i,   tl  i,  -i.-i.  Tin-  tab   SOT  if  adjustodaoa»  to  deliver 

any  pw  evolved  into  a  IfllHotBttsnTj  <»r  other  gaa-nicsiAuring  appsuatua. 
Hy  a  suitable  movement  of  tho  flask,  the  acid  fcrwun  chloride  is  allowed 
to  como  in  contact  with  tho  tisane,  a  pontic  heat  applied  to  the  flask,  and 
gaaes  are  evolved.  Thl  may  be  carbon  dioxide,  nitrogen,  and  nttnr 
oxide.  On  ill*1  I'vnhitinu  of  yiia  ceasing,  the  carbon  dioxide  U  abaorbad 
by  posciog  up  under  the  mercury  a  Utile  emtio  potash.  When  atssorp 
lion  is  complete,  tho  ga*.  consisting  of  nitrogen  and  nitric  oxide,  may  be 
ineoaurrxL  A  bubble  or  two  of  oxygen  in  now  pawed  into  the  endifr- 
meter ;  if  nitric  oxide  is*  present,  red  fume*  at  one-  ilnvrlup.  On  il*ort>- 
11  m  the  oxceae  of  oxygen  and  the  nitric  peroxide  by  alkaline  pyrogallutc. 
and  moasuruu;  the  residual  gas,  tt  i«  oa»y  to  eulculalo  how  much  nitric 
oxide  waa  nriglnnlly  present,  nocordlng  n>  tin*  princlpltl  IftU  down  in 
"Food*,"  p.  587. 

It  io  alao  obvious  that,  by  trcatinK'  nitric  oxide  with  oxygon,  ftnd 
ubaorbing  tho  nitric  gieroxido  prosont  by  an  alkaline  liquid  of  known 
ittflffigfth  ami  free  fn»m  iiitraU'M  or  nuiiiioma.  tin*  tTMnUiHH  solution  may 
be   dealt   with    h\    *    r.mc   oOpptt  couple,  and    the    ammonia  developed 

by  tho  action  of  tli"  couple    directly  oatimaUd  by  titration  by  a  dect 
normal  hydrochloric  acid,   if   largo   in   quantity,   or   by  ••  ttrMJorutng," 
if  small  in  quantity.     Crum's  method  of  estimating  nitrates  ("Foods,"  p. 
568>  in  the  cases  of  minute  stains  on  fabrics,  &&,  with  a  little  modi 
tion,  may  In?  OfimikwMj  applicable. 


I V.- Acetic  Acid. 


9  UO.   In  tho  t<u  years  ending  19D3  nine  death*  (four  male*  mid  ti,r 
occurred  in  EnglsDri  and  Wales  from  drtflHogj  by  mistake  or  design,  strong  aeetis 
ii«  id, 

A  few  oases  only  have  been  recorded  In  medical  literature    although  there  BCN 
baafl  many  ixjiarimaBti  SB  anloulfe. 

The  symptoms  in  th*  human  nalyeot  comut  ol  polo,  vomiting,  and  convulsion-. 

In  animals  it  causM  colic,  paralysis  of  tho  oxtremitios,  bloody  urine,  and  «\kma 
of  tho  lung*.     The  If  thai  dOM  for  pUut-cntiug  animals  is  ahuut  0*19  gramme  jwr  kilc>. 

Thin:  shtmld  bo  no  difficulty  in  jecotfuislnK  aiet i     tlic  wluui  sdonc  U,  || 

most  esies,  strong nnd  aatobtlfcabl".     TrawKsru  dutm-twl  In  distilling,  neutralising 
Him  iliHttllato  by  teds,  evaporating  to  dryness,  snd  treating  the  residue  a«  nQoss     — 
A  portion  WMimai  MXh  ^l.-ohol  snd  sulphuric  MM  «"■<*»  »  snwll  of  sootic  ■•!!.. 
Another   portion    u   lieatod    in  u   -mull    tubo  of   hard  glans  with  ITlslllfUH  aeit!  ;   if 
ftcatfo  add  1»  present,  or  uii  acetate,  a  sat  ell  of  kakodyl  u>  produced. 
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V.— Ammonia. 


S  91.  Ammonia.  (Xiy,  i*  met  with  <Mihcr  a*  I  \  apour  or  go*,  or  M 
a  oolut  pare  put  in  water. 

Properties — Pur*  nimuonia  ga<  i*  colourlew,  with  I  ittODg,  irni.it  m.'. 
poogiMit  odour,  furinii  :  i"»  «»(  iiiiiiunnic  oklotide,  If  up0*  '   > 

liydric  chloride  vojm  sg  ie*l  molft  litmus-paper  atronjcly  blue, 

'lteate  cold,  or  by  a  pressure  of  tU  atmosphere*  nt  tho  ordinary  tem 
pmtun%  tfte  gas  if  readily  Uqntflod :  Uie  liquid  unsumii  bed!*  nt 
iU  oWitetl   Bpecifk-  gravity   w    731  ;  it  freexea  at  -  OT'l*      Ammuuia 
i»   readily   nbeorbed   by   water.   ej   0     water   will   t<l  < 
iU   own  roluin.',    ami    at   ordinary  temperature   nt"  nrnw    It* 

lulumtL  Alcohol  also  atitorlis  about  10  per  cent.  Ammonia  i.«  a  ntron^ 
Wae,  and  forms  a  number  of  salt*.  Ammonia  it  ODO  of  the  cqqaUui 
product*  of  the  putr*  I  LOUOD  Ofl  UitrOgtOOUB  aubstanceK  ;  it  exist*  in  tin- 
atmo«phei>-    d    r  i  i.i  pi»|  <u!  oi      :i  ,  l   i:    .  \  '*<ry  thing  tlmt  oonub*  water. 

Indo'il,    w.iin     i      ll;r    only    n>il)|M)liail    iipi:d    to   i!    in    it-    univ  UMH ' 

duTnaion.     The  minut<-  -jinititic*  of  I  'ima  difiu.*e«i  tlntninhout 

nature  are  probably  never  a  tfcfl  froc  itate,  but  combination*  of  ammonia 
with  bj  lie,  carbon  dioxide,  Arc. 

§i»2.  U»e** — A  solution  of  ammonia  in  water  lira  many  applications 
in  the  arte  and  industries  ;  it  i*  uaed  in  medicine,  nnd  i*  nn  indie|JCDoablf 
laboratory  m^ 

Tim  officinal  cAuatfc   preparation*  of  ammonia  arc; — aiiiuumtir  I 
fcrixot  (utrtmff  lofauW  "/  tununntut)t  which  .-diwuld  contain  32*5  per  cent 
ol  ammonia,  and  have  a  specific  gravity  of  "891. 

Ia>p*»-  \  •    (tuiution  of  a  >,   «|»'iiii«'  gwN  tj    rM9    and 

i'i,  birr-  I')  J*-:  i-imiI  of  UBIDODJi  ThtW  '  ■  ill  "  I  ;i /.■■'"  Hf  */  at/imi'Tiiti, 
tQWpomd    >f  oln-   "il(  S  ptltS,  UKJ  lUiimi.nii:,  1   !'Hl. 

SpaVftM  4nB0*ftl  !■'•  t\<ha  \fmtid  tpirii  eg  nmvumta). — A  solution  <>i 
ii«a*f*lidi  in  rectified  ipirit  »n<!  ammonia  solution,  100  part*  hy  mejwun\ 
coalaintf  10  of  strong  volution  of  ai;jtii"n;.i 

Strong  solution  of  ammonia  U  an  important  ingredient  in  Uie  "  Uni 
Miaafom  tamptorm  wmpmla  ■  {rvmpound  Hniuwnt  of  camphor),  th.»  com- 
position a*  which  is  am  follow* :— camphor.  2.'  purU;  oil  of  lavender. 
125,  atruag  solution  of  ammonia,  6*0;  and  rectified  spirit,  16  part*. 
Its  content  of  strong  eoblion  of  ammonia  i*-  then  about  22-6  per 
{•qnrwaentto7-3orMg.t 


•  Su  B.  W.  Hkkmttna  baa  tbcvn  tlul  amnioaU  ytutmm  powerful  aatteapdo 
prcr-ni*.  -Br*.  MU.  J^mmit  \$92. 
1  Tbtrt  k*  ■  nuiiiia  UoiBeat  Cor  Iiotm*  okiI  in  lUbtca,  and  ptpalarly  fcwewa  at 


ii2  oro:  rasut  vraois  ucd  i»»'  [§ 93— vs- 

/'/»•  eut)*ituxt>  ••/  fi'iimottnL  ih  a1w>  caustic  ;  it  ift  oonaidcrcd  to  be  a 
compound  of  acid  carbonate  of  ammonium,  >"I1{HC0:.  wi'.li  carbauasio 
of  uriirii Onion,  NHrMI.C(».  It  id  in  the  form  of  eoloartae,  crystalline 
mane*;  th*  odour  w  pow»  ifully  .immonincal  ;  it  i~  itTOD^  alkslinr,  sn*l 
tin  lasta  i*  acrid.  I-  completely  llJllllIlUI  «  itl<  tat,  Efl  SoluUa  iu  water, 
;.rul    <mii.  w  1  1!    niluMr  in  Mpirli 

Tho  officinal  preparation   i«  the  "fii/iiu*  ammom'ie  a/o/xaftrv. 
aromnti''  spirit  of  ammonia.      1 1  w  rnruh*  by  i  in  i  [Articular  way 

mdii.i  Mil'  .   I  ott  ;  ^trvuK  solution  of  ammonia,  B  lifird 

-furif,  1 W  0x4. ;  water,  60  oxa.  ;  volatile  oil  of  nutmeg,  4)  dims. ;  and  oil 
of  lemon,  6}  dim*  Aroxaatk  ipfritol  ammonia  la  %  aohxtfoa  in  %  v«k 
.  pii  it  of  ii'Miti.il  i  aiVmata,  flavoured  "W-ith  oil  of  lemon  and  nutmeg ;  tho 
specific  gravity  ahould  ba  D$9& 

BauOSn^9tdt$  (*ai  rolaNU)  are  composed  of  oUbooat*  nf  ammonia. 

$$3.  Statiatic*.— F*kk  baa  bond  throughout  Ittaaton  notice*  of 

thirty  cases  of  potioning  by  ammonia,  or  SODO  ol  iu  preparation*.     In 

two  of  tho*o  it  was  u*od  as  a  poison  for  tho  purpose  of  murder,  and  in 

:  villi  aofcida]   intent;  the  MS  dm  -  i  a.  i  •  ,ill  /imdi'iiul     The  two 

ariminal  cases  were  those  of  children,  who  both  died.     Six  out  of  eight 

af  Tin'  "lii'-idiil,  and  twelve  of  thft  twenty  accidental  canes  alfto  tennin:i:*'d 

(:lT.illy, 

Anmmna  waa  tho  esuaa  >>f  'ii  daafha  (38  mala,  20  ramala)  by  aocfd 
and  of  31  (IS  male,  16  female)  by  suicide,  making  a  total  of  HB  during 
tho  ten  paaH  18M    L899  Is   England  and  \l'alv«.     At  present  it  occupied 
ihi<  Ki-vi-iiT.h  pini'i'  iiiiniii;!  [.!■!  li  one  of  aootdact,  the  until  *«  a 

iik'.wi.      if     ui'i.lr. 

§  04.  Folflonlng  by  Ammonia  Vapour.-  strong  ammoniac*]  rapou  fa 
fnUl  to  both  auimal  and  vegetable  life.  There  arc,  however,  hut  few 
KnaCaooaB of pedaa&iikg  by  ammonia  npont    ttu  i  ■<■    liavi*  twv-n, 

without  aSMptSOBg  ill''  caoolt  of  accident..  Two  caaca  of  death  arc  rc- 
■  i  [od|  duo  to  Jin  attempt  to  rouse  epileptics  from  stupor,  by  an  it 
us*  of  strong  nmmonia  applied  to  tlie  nostril*.  In  another  rant-,  when 
hydrocyanic  m:id  had  beiiii  taken,  there  wai  thaaame  result.  An  instance 
is  alao  on  record  of  poisonous  effects  from  tho  breaking  of  a  bottle  «>f 
immoins  Mhi  lip    miiii'M  ovciiution  n     h     -...-.■.  i   is  inovmoc   vofuna 

Of  the  I'AURtio.  BJU  Lastly,  a  mnn  Ptuplnyi-I  in  lb"  i  iirmfaeture  of  ice, 
by  meAiia  of  the  liquef.Ht.ion  of  ammonia  (O&Ri  iroceJB^  breatliad  Su 
vapour,  and  had  a  narrow  e«capo  for  hu  life. 

J  95.  Symptoms. — The  symptoms  ohtcorved  in  tho  last  case  may  m  13 
Hcrvw  ax  n  type  nf  wlmt  naiv  Im  f\|Hr.t«<d  loiK-nir sifter  Im-atliing ammonia 

"  wl.itf  nil."  It  QOatalns  1  i«rL  Of  nmmonin,  ami  4  parU  of  oliro  or  r»p«  oil;  not 
iinfhNittttntly  tnrp*nttno  I*  added.  Another  vetorimiy  linimant,  failed  "egg  oil," 
contains  ommouU,  oil  of  eripir,imi,  rurjirntine,  and  tho  yolk«  of  ogjji. 
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vapour.  The  man  remained  from  uvo  to  ten  minutes  in  tho  strsani  o! 
130 ;  he  then  experienced  a  fading  of  unxiely.  ind  a  Kensc  of  constriction 
in  the  efi;  burning  in  too  throat,  und  £iddin«w.     II«  vomited 

The  pubc*  wn  small  and  frcquont,  the  faca  pair,  tltf  DOQtb  QBd  throat 
aftroagly  reddened,  with  tucreiued  HOntfan,  Auscultation  and  nwciisaion 
ol  the  cheat  alidad  nothing  abnormal,  although  during  the  course  of  four 
day*  ho  hod  fmm  time  to  tim«-  .  v.  miI.il>  ol  anjfocation,  which  ware 
relieved  by  emetic*.      Hq  r<-  -.v.  m<«!  by  tho  eighth  day.* 

lueiperimeutaon  tlninwhs. Tear/ mmh> njmpft  i  >■  nr  | •:<>*!  urd.  There 
is  increased  secretion  of  tho  cyce,  noec,  and  mouth,  with  xcdnean.  The 
c»y  of  «*u  hftcrtmw  raninrkablj  boom,  tad  tti«j  gtJttraJly  vomit.  Great 
difficulty  in  bn-athing  and  tetanic  convulsion*  are  present*  When  the 
fnJTTfl  is  confined  in  a  small  closed  chamber,  death  I  in  a1*>iit 

■  quarter  of  an  hour. 

fM  mxivm,  th.  bronchial  tub.*,  !r  •!,,<  [ftftt  HflrHlnlifflniV  MTU  flrTHril  Tt 
be  ailed  with  u  UnacJoua  bm  In-  .mi   p      1-0*1  from  iht'  glottis 

tht--.ii;:ii>-iiit.  rtddcaod.  Shs  Inop  in  arp!^fMBiAloa»j  bal  bra  not 
alway;  any  ipecial  colour;  tho  heart  contains  but  Jittlo  coagulated  blood  ; 
the  blood  hw  a  ilark  red  rnlntir. 

i\.   Tin-  «1  ironic  effects  uf  the  gas,  as  aLowii  in  workmen  engaged  in 
manufacturi*  in  wl  mm        I  m    It     (  n  ni,  :i| ■;.'  ■■ '  <"  '" 

■  l  .■!  the  ■■%.<  in-!  ;il   .M  dioti  "I   the  «kin.     The  latr 
thought  t->  he 'I:  i   to  Mm-  ammonia  uniting  to  fon  the  nil  i if 

the  lubricating  -K.i n  u.nnd*.     Sou:'  ■•  l1-o  noticed  deafue>«, 

*nd  a  p«ulur  colom  of  the  -kin  ni  thfl  BOM  and  forrln ■;.•!,  UDOOg  those 
who  work  in  (mono  manufactories.  Iu  muni  action  on  tho  body  aprwnri 
to  hr  a  dfaMOUftfafl  uf  the  beaJthj  oxidation  •  h:ni-.'«  -,  ind  :i  gRHnd 
lowering  of  bodily  strength,  with  evident  axuriuia. 

§  97.  Ammonia  in   Solution.      Action  on  Plants.      .Solutions  of 

;  i,  or  solution*  of  the  carbonate,  nft|    m ^urioii-ily   00  vege- 

uhli  io  neutral  «JU  of  Ammonia  wv,  mi  tin-  t-  ■:■  <     ■ 

lent  manurc.r  A  30  per  cent,  solution  of  amnionic  carbonate  kill*  moot 
plants  witi.m  as   bsW,  I  the  whole  plant  is 

tiUnil  with  thU  solution,  or  whether  it  Is  applied  only  to  tho  lenvtv 
If,  sfsH  Uiw  watering  of  the  plant  with  taUDOnfc  carbonate  water,  ill- 
injurious  aalt  i*  washed  out  u  fir  u  possible  by  dUtillod  water,  or  l«v 
a  weakly  scidulatod  fluid,  IhflB  ohfl  plant  may  recover,  after  having 
shed  more  or  leas  of  ite  leave*  These  facta  sufficiently  explain  thi 
jniurioua  elfecta  noticed  whan  mine  ia  applied  direct  to  plant*,  for 
urine  in  a  vary  short  tirao  becomes  eosontisJly  a  aolution  of  iUDOai 
earbonata. 
f  9cV  Action  on  Humor.  Beings  and  Animal   Life. —The  fkbuoi 

r.nMl^i  /sirUrt.  1872,  I.  S.  iW). 
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of  the  action  of  catulic  solutions  of  ammoni.t  almost  entirely  depends  on 
the  fttrtt**  of  i  ion. 

Tho  local  action  of  tho  strong  solution  »pT*am  to  lw»  munlv  the 
IflrtlMtfan  of  water  mid  the  aiponifyint'  of  fat,  making  a  soluble  *o*|x 
I J'  di  li'  ale  tiasuea  it  has,  therefore.a  dcatructtvr  action;  bat  S-  Bonatjrl  * 
hiu»  flmwn  that  ammonia,  when  applied  to  tho  unbroken  epidermic  dooa 
nor.  have  the  nine  intense  notion  m  potash  or  soda,  nor  doe*  it  coaguUte 
uluuiiini,  TiliHxl,  wni-tlifli  Upend  to  Mtiirimniit  gatt,  or  mixed  wiili  solu- 
tion of  ammonia,  become-*  iium'-diut«-Iy  dark-rod;  then,  UUr,  through 
destruction  of  tho  blood  oorpusclw,  very  dark,  oven  black ;  lastly,  a  dirty 
bl own-red.  Th"  aiygn  i<  ex |>elled,  tlae  hemoglobin  destroyed,  and  th# 
blood  corpuscle*  dissolved. 

The  albumen  of  tho   blood  is  changed  to  alkali-alb  uminalc,  and  the 
blood  itself  will  not  coagulata.     A  more  or  la**  fluid  oonditi   - 
Mood   h.ia   nlwnys   hoon    noticnl    in    tht   bodltfl  of   that*-   padflDfiftd   by 
ammonia. 

Blood  ex|K>3od  to  iirnmvnui,  vhta  viewed   -*\   &*    IDOOtl  .owi 

tho  Hjn'ct.iu   of  alk.-uiiK-    li.ininil.in,  :i  wenk    sihuorp  .    .  .    m.    tSu     D 

bcmrluKiiI  <>f  I);  bat  >f  i-l m   blood  lnw  boon  ncU-d  on 
immoniu.  tl.i-n  till  absorption -band*  Tanish.     These  ppectro,  bOYOVQC; 
hot  I'tuliar   to  ammonia,   the  notion   of  cau*tio  potash  or  *odu  boing 
Ett.    The  muscle*  are  eteited  by  ammonia,  the  functions  of  the  nerve* 
ore  destroyed. 

When  a  solution  of  strong  ammonia  ia  iVftUowOd,  ihero  are  two  main 
effects— (1)  tho  action  of  tho  ammonia  iUolf  on  the  tissues  it  come* 
contact   with,   and  (2)  the  ufleota  of  the   vapour   on    the   air-passago*. 
There  are,  therefore,  immediate  irritation,  redness,  and  swelling  of  the 
tonsil 

stomach,  with  vomiting  and,  it  may  Imi,  nervous  symptom*.     The  »uliva 
is  notably  imn-.n-.l.      In  a- cum- report**]   by  I'nn  I    DO  l*M  than 

3   litres   were   expelled   in   the   twenty-four  hour*.     Often  tlr   J.iml- 
under  the  jaw  and  the  lymphatic*  of  the  nook  ore  swollen. 

Dotes  of  from  5  to  .'10  gramme*  of  the  itrong  eolution  of  ammonia  may 
HI  M  quickly  as  p  runic  ucid.  In  a  cuee  recorded  by  Cbrislumu, }  death 
occurred  in  four  minute*  from  n  [ago  dose,  doubtless  portly  by  suffoca- 
tion. Aa  fuddon  a  result  ia  also  recorded  by  Honk:  a  man,  blttOB 
by  o  rabid  dog,  took  a  mouthful  of  apirits  of  ammonia,  and  died  fa 
minute*. 

If  death  doca   not  occur  rapidly,  there   may   be   other  symptom  — 
dependent  not  upon  tU  merely  local  MftfcOD,  hut  upon  iu  more  r*mo> 

'  Virohow*  sffttftf*/  path.  Annt.,  Bd.  M,  lift.  1  n.  8,  S.  41.  tt<^  1870. 
t  LlMwn  MtdtinU,  1S&7,  No.  13,  p.  4V,  No,  ft,  p.  CO. 
I  ChriatUoa,  157. 
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'*«cu.  Tbisn  mainly  consist  in  an  (ixciuiion  of  the  bruin  and  spinal 
cord,  and,  liter,  cnnvtiUivn  movement ;  di  i  pcning  intolo*wof  QOOMfounME, 
II  ha*  bctm  noticed  that,  with  great  relaxation  of  tin-  :i;u»culur  system, 
lh«  patents  complain  of  ovory  movement  eausing  pain.  With  these 
fjen*ral  symptoms  added  U>  the  local  injury,  death  may  follow  many  day* 
after  the  swallowing  of  tin-  fatal  domt 

I>e*Ui  may  also  occur  simply  from  the  local  injury  done  to  the  throut  and 
larynx,  and  tin?  patient  miiy  linger  tome  time.  Thus,  in  a  case  quoted  by 
Taylor.*  in  «  »f  I  tn-  polBOO  appear*  actually  to  have  been  Rival- 

favoi  Dm  nam  died  ninetoem  •!•■.-  lAar  taking  the  pauoa  Eras  EnSu* 
nation  of  the  throat  and  larynx.  A*  with  the  strong  acids,  no  with 
ammonia  and  the  alkalies  generally,  death  may  algo  be  caused  many 
wwkn  au-1  even  months  afterward*  from  the  effects  of  eonirnntinn  of  the 
Iflailot,  or  from  the  impaired  nutrition  consequent  upon  the  dcstrui  hon, 
mow  or  leas,  of  portion*  of  the  stomach  or  intestinal  canal 

JS  90.   Post-mortem    Appearances  —  In     wen!     'Men    there    is    an 
DM  redneat  of  thfl   Intafttinnl  rntml,  from   tin-  iihmiI.1i  to  the  Htomach, 
aad  even  beyond,  with  here  and  there  destruction  of  the  mucous  ui&m- 
hr&iKv  and  oven  perforation.      A  wax   preparation  in  the  museum   of 
1'nivrr^it)-  Collfgfl  t  shows  the  ftflfcctl  on  the  Htomach  produced 

by  swallowing  strong  ammonia ;  it  is  aahen-gray  in  colour,  and  most  of 
the  mucous  membrane  is,  a*  it  wrrr,  <lUaoIved  away;  the  cardiac  end  i| 
niooh  congested. 

The  contents  of  the  stomach  are  usually  coloured  with  blood  ;  the 
bronchial  lube*  and  glottis  are  almost  constantly  found  inflamed — even  a 
croup  like  (or  diplii)iHr;fi<  j  eoaditioo  uM  heon  aeen.  OCdumaof  Die  glottis 
should  also  he  looked  for:  in  DEN  MM  this  alnnr  urn  ma  to  have  accounted 
for  death.  The  blood  Li  of  a  clear-red  colour,  and  fluid.  A  smell  of 
ammania  may  he  present. 

[f  a  suili  I  has  elapsed  for  secondary  effects  to  take  place,  thru 

there  may  he  nthi'i  Lpi^ar.inrc-  Tin.  -,  in  iIhm-.im  of  a  girl  who,  falling 
into  a  UnMlig  t,t.  vm  tnutd  with  a  draught  of  undiluted  spirits  of 
ammonia,  and  lived  four  weeks  afterwards,  the  stomach  (preserved  in 
•St  Georg>  i|  4.'I  h,  Mr.  ix.)  is  seen  to  be  moofa  <lilatcd 

;i  rx,  and  the  pylorut  1  1  1  k£i id  as  hardly  to 

admit  a  small  bougie.  It  has  nUo  been  noticed  that  there  is  generally  a 
faiiy  degenemtion  of  both  the  kidney*  and  liver. 

It  need  scarcely  be  observwl  that,  in  mii:]i  rase*,  no  free  arnino:nn  will 
ho  found,  and  the  question  of  the  cause  of  death  must  necessarily  be 
wholly  medical  and  pathological. 

I  LOO.  Separation  of  Ammonia — Ammonia  i*  *epanilr<l  in  .ill  cases 
by  distillation,  and  if   the  organic  or  other  liquid   1-  alrciidv    .ilk aline, 

*    Prtnetjit't  of  Jur*frrutlrtiri-t  i,  p.  '-'S.'i, 
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burnt  magnesia  may  be  added  until  the  reaction  ia  alkaline.  It  b  gene- 
rally laid  down  that  the  content!  of  the  stomach  in  n  putrid  condition 
<annot  bo  examined  for  ammonin,  because  ammonia  i*  already  plaint  *< 
a  product  of  decomposition  ;  but  even  unior  thews  circuuistancee  it  ia 
|x>«D*t>>lo  to  k'ivc  an  opinion  whether  ammonia  in  t*c*n  ia  present.  For 
if,  after  carefully  mixing  the  whole  content*  of  the  atoinach,  nod  then 
drying  a  portion  and  reckoning  from  that  weight  tfcfl  toUl  nitrogen 
(considering,  for  thin  purpose,  the  content*  to  consist  whoXlj  of  albumen, 
win .-i,  rleidl  about  16  per  cent,  ol  |  -under  these  condition*,  tho 

content*  of  the  atomach  yield  nor*  than  Ifi  per  cent,  of  nitrogen  an 
.ammonia  reckoned  nn  the  dry  milwtance,  it  ia  tolerably  oertiin  that 
MUBQOil  WOt  derived  froru  the  food  or  the  tis*uca  is  present. 

If,  also,  there  ia  a  sufficient  evolution  of  ammonia  to  cause  white  fume*, 
when  a  rod  moistened  with  liyilrm-hloric  and  i«  brought  n*ar  to  the 
liquid,  this  is  uu  effect  never  noticed  with  a  normal  Jwcom  j  »>-it  j<mi,  :m<l 
renders  tlie  presence  of  extrinsic  aiMlHTTsfi  probable)* 

An  alludino  reacting  dutillata,  which  give*  n  brown  colour  with  th* 
"  neaxl* r "  reagent,  .and  which,  when  carefully  neutralised  with  mil- 
phuric  acid,  on  cvnjKiration  to  dryness  by  the  careful  heat  of  a  water- 
bath,  leaves  a  crystalline  maw  that  give*  a  copious  precipitate  with 
plntime  chloride,  but  i*  hardly  at  all  aoluhle  in  abxotato  alcohol,  can 
h*»  no  other  (niVwtancft  than  ammonia. 

J  101.  Estimation.  —  Ammonia  is  mo*t  quickly  Trlfimtri  by  diatil 
ling,  receiving  tho  diotillute  in  decinortnoJ  acid,  and  then  titrating  book. 
It  may  aUo  be  estimated  aa  t.ln«  douMn  I -I* !■  -rul •■  of  ammonium  and  plati. 
UflB  i'NM!i<:i);PtCli.  The  diaUllaU  ia  exactly  rjninlfaid  by  MCI, 
evaporated  to  near  dryness,  and  on  alcoholic  solution  of  plMtink  <  Idoride 
added  in  flurheicnt  quantity  to  be  alwayj  in  slight  excew,  on  shown  by 
the  yellow  colour  of  th"  Miiperiiatant  fluid-  The  precipitate  i«  collected, 
washed  with  a  little  alcohol,  dried,  and  weighed  on  a  tan  d  Oil  i  ;  100 
parte  of  tho  wilt  ar«  equal  to  7G  of  Nil.. 


VI.    Caustic  Potash  and  Soda. 

S     10":.      I'll"'!.      \w    -u     |,H  li-     (I    II.ti-IIM'     111     til*      liiciil     rll.v 

potash  and  soda  respectively,  that  it  will  be  convenient  to  treat  them 
together. 

PoUuh  (potasaa  cauatica).— Hydrate  of  potassium  <KHO),  atomic 
weight  50,  H|«ciflc  gravity  21. 

Properties. — Pure  hydrate  of  potassium  is  a  compact,  white  solid, 
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usually  met  with  in  the  farm  of  stiek-i.  When  heated  to  a  tuupcraturs 
!  -  under  redness,  it  melt*  to  ■  nearly  colourless  liquid  ;  in  this  stats 
it  is  intensely  corrosive.  It  rapidly  alusorlw  moisture  from  tho  air,  and 
moist  potash  also  absorbs  with  great  avidity  carbon  dioxide  ;  it  is  power 
icily  alkalins,  changing  isd  litmus  to  htao,      It  Ll  oolublo  in  hall 

it  of  colli  wau*r,  groat  )if\t  being  ©volvod  during  solution  ;  it  lorm* 

two  dtimii"  l:\Mi.itr  — oiiu,  KHo-H.O  .  the  other,  KHO+SHgOt      It 

is  sparingly  soluble  in  ether,  but  is  dissolved  by  alcohol,  wood-spirit,  fund 

rin, 

$  10.M.  Pharmaceutical  Preparations. — Potassium  hydrate,  n  well  a* 

Uie  solution   of    potash,    i-    OffldBtl    in    all    pluu m.u;op<||Hb      The  Iv/wr 

pota**i,  or  solution  of  potash,  of  tho  liritiflh  I'harmacopoeia,  in  a  strongly 

alkaline.  liquid,    of    1*058    specific    gravity,    And    containing 

pst  COfit  by  weight  uf  KIIO.    It  should,  theoretically,  uot  efl'crveaee, 

whso  twatrd  witli  an  acid,  but  it*  affinity  for  COv  is  so  uroat  that  all 

solutions  of  potash,  which  liav©  boon  in  any  way  exposed  to  air,  contain 

EAlbonalS.     Caustic  stick*  of  j>ota«h  and  linw*  im-d  to  lie  olficinnl 

in  the  itritidi  PhurmacopccU.     Filho's  caustic  is  still  in  QOttUDfcttOOj  uud  io 

mod*:-  aether  two  parts  of  potassium   fcydiau:  uud  um    j.mt 

::     :tt  an  iron  lad  to  or  VBjSjsl ;  tho  moltod  mnfta  ia  now  mnuldad  by 

panting   it    into   huuUn   mould*.     Vianna   paste    is   composed   of   orjual 

weight-  Of  pOtaah  and    lim*    Dllds    \XkU>  ■  >    pa:  !■<■    with    recti  lied  Spirit  <•! 

■ 

§  10J.  Carbonat*  of  Potash  (£,00,4  UH/i),  when  pure,  is  in  tba 
form  of  small  white  crystalline  palmy  iilkilni'.'  in  !;■-!'■  .uid  reaction, 
and  rapidly  dcUqucwinjc  whsn  exposed  to  moist  air ;  it  givns  all  the 
caatDicai  reactions  of  potassium  oxide,  and  carbon  dioxide  Carbonate  of 
potash,  under  tho  nnni*  of  *»i//  of  tartnr,  OX  potashes,  is  sold  by  OlllDBll 
for  cleansing  purposes.  They  supply  it  either  in  a  fairly  pure  state,  or  a* 
a  darkish  moist  mass  containing  BUB    I 

§  100.  Bicarbonate  of  Potash  <KHC05>  is  in  the  form  of  bigs 
tam*par*nt  rbomU  prisms,  ami  is  not  drlnpiescent.  The  e  Her  resting 
elation  of  potash  {l*juor  poiasnx  tforvcocfiu)  consist*  of  'i0  grains  of 
KUCO^n  a  pint  of  Baton  (3'ir»  gnus,  par  litre),  and  as  mush  CO,  a*  ths 
walsrwii:  oda   I  pwerew  of  srvon  ntmoAphnrpa 

100.  Caustic  Soda  — Sodium  Hydrate  (NaHO).  —  This  substance 
whito   solid,  tnilai   in    appearance    to    potassium  hydrate; 

it  absorbs  moisture  from  the  air,  and  afterward-  Oarbm  '■■ 

ing  solid  again,  for  tha  carbonate  i-   mil  de.)i<|  iiwimiI       Ii 
then,  there  is  a  great  difference  botwMD   potash  and  soda,  for  ths  former 
lupiesOtat  both  as  hydrate  Mid  enrbonnto  :  a  stick  of  potash  in  a  semi 
d  state,  by  exposure  to  tho  nir.  continues  liquid,  although  saturated 
with  cartmn  dbxide.     Piiro  sodium  hydrate  bus  a  bpeciua  gravity  of  20 ; 
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it  dissolves  in  water  with  evolution  of  heat,  and  the  solution  pre*  ill  the 
reaction*  of  sodium  hydrate,  and  absorb*  carbon  dioxidt*  a<  readily  n«  th»« 
com»{)onding  solution  "f  jtotajh.  The  liywjr  #xt<v  of  the  D.l".  IctM 
contain  4'1  percent,  of  N»H< '. 

$  107.  Sod*  Carbcmaa—  Carbonate  of  Bate— <Na.,o  '.  10M..O).— Tho 

toda  for   medicinal   use    i*.  in   colourles*  and  tmn*- 

iuI -)■  octahedron*;  when  exposed  to  air,  the  crystals  rffloreace 

and  crumble     Dte  lorffl  earfaMI  OtaisMffl,  "i  drfed  rarbonaie  of  ooda,  w 

\y  the  ordinary  rirbonatt,  (Wpitftd  oi  Eta  natai 
ahi.-li  amniiriU  t"  BS'M  pn  M&& 

LOfiL  Bicarbonate  of  Soda  (NaBOQ*)  oocnn  in  tbt  torn    ■ 
crystals,  or,  more  commonly,  no  a  white  powder.     The  fY<7*er  wort*  rf<r- 
tvwww  of  the  B.P.   i«  ■  Holution  of   the  bicarbonate,  .10  graina  of  the 
salt  in  20  ozk.  of  water  (3  45  grins,  per  litre 'I.  the  water  ttt£ag  charged 
with  as  much  0 old   M  it  will  hold  under  ft  prc**urc  of  seven 

.   .,..    j  i  -  ;  .v  Mmt8i  ."*''■■;'  -■■"'"  '<■  'vw<  ■  i  fmUvM  wifit Wiarftwwtfi) 

contain  in  eorh  lUQBgS  ft  (Trains  (327  rnjrrni*-)  of  the  ttoufaonatft  Thr 
carlHinatn  of  soda  sold  for  household  purports  in  of  two  kind* — the  one, 
"ecconds,"  of  a  dirty  white  colour  and  Mnawhat  impure;  the  oth»r, 
"  bent,''  i<  I  irhii'    nu<«  o(  nnir.-li  gRtfttf   pttfitjj 

Jatfttr)  El  a  M.lution  of  hypochlorite  of  soda  ;  iUnctiou  is  jkhwiious.  nioie 
fan  lli'-  caustic  alkali  than  from  the  chlorine,  and  may,  therefore,  be 
here  included. 

§  100.  Statistics. — Poisoning  by  the.  Bzad  alkalies  ll  not  so  frwpient 
as  poisoning  by  ammonia.  Falck  has  collected,  from  medical  literature, 
27  case*,  3  of  which  won-  tin-  <  nrninal  admi  >t  ffoa  'f-  Ja 

.n  !  »  wi-ic  Huicul.tl  '..'::,  nrSi:i  per  cont,  died — in  1  of  the  cas**  after 
twnuty-fiMir  houra;  in  ihr  othars,  life  wa:  pn>lni! -■*■■]  for  *i.i\>,  week*, 
or  month.1* — in  1  case  for  twenty  seven  months.  In  the  ten  years 
1883-1892,  in  England  ft&fl  \\  !  -*,  there  were  27  death*  from  poisoning 
by  tin-  lix-'«l  nlkulif-;  .,'  \vn-  .nu-nl.it  (1  from  potash,  the  other 
soda);  li  remaining  25  were  dur  Uuiccident;  of  these,  7  (3  maleo  and 
I  females)  wcto  from  caustic  .ioda,  and  18  (S  rualca  and  JO  fan 
from  caustic  potash. 

§  110.  Effects  on  Animal  and  Vegetable  Life— The  iixed  aQmliaw 
destroy  all  vegetable  Ufa,  ii  applied  b  iftK&g  SolnttOfl  >>r  in  substance, 
:»\  dabydntiBg  nod  dissolving  tlm  tifituea.  'Hie  ollecU  on  animal 
tisane*  am.  in  part,  due  also  to  thn  affinity  of  tho  alkali**  for  water. 
Tlu\  extract  water  from  the  tissues  with  which  they  come  in  contact,  and 
also  iMafill  tli«-  ftlbumfaoU  constituents,  forming  alkuh-nlbuminatc,  wl 
•well*  on  t)t-  fcdditiOO  of  water,  am!>  in  n  large  q mntiiy,  tv..n  dissolves. 
(    ,i  i  ;];!<i:i  iijn  .Liiil   lioinv  tissuos  are  iiImo  aeti'il  iipnii    iii  m<;  lilkalies 

aiII  diaiolvi   hnir,  silk,  &c.     The  action  of  the  nlkali  is  hy  no  iueanp 
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restricted  to  the  |«rt  first,  touched,  but  hut  a  remarkable:  faculty  of 
sprradir.  ■ctioai. 

§  111.  LociaEiTftcU.--Th«<»flecUot  strong;.  In  10 

dermis  ar»>  .similar  to,  hni  nor.  ideuru-.il  with,  KltON  MOdnotd  hy  Mining 
acid*.  •>,  Samuel*  ha*  studied  this  UpttUUCAt*llj  00  tl-  •  .\t  vi  tin- 
mbbit ;  a  drop  of  a  Jtronp  solution  of  caustic  alkali,  placed  on  the  i-w  of 
»  white  rabbit,  caused  stusi-s  in  the  Mtt*Ti<--    u>\  \ .  m  .  with  limtn  greenish, 

•u-k  colour  of  tin-  Uood  ,  ths  opldmnlfl  m  hkiirihttl.  the  hair 
looeeciod,  and  there  <[iurk]>  followed  *  gMOaUl  ftCtftntff  Ofl  the  Ijnck  of 
the  <ur,  ©pponito  to  tho  place  of  application.  Around  the  burned  spot 
appeared  a  eirclo  of  tUltemilfng  vessels,  a  blister  row,  and  n  slough  sepa- 
rated in  a  few  Jays.  Tli-  whole  thlflkwi  *if  the  ear  was  coloured 
Tellowtfb-^rwn,  and.  laU  i,  ttw  spot  became  of  a  rusty  brown. 

ii'J.   Symptom*. — Tho   jymptoma    ohsnrvad    when    i  ban 

swallowed  a  dangerous  dose,  of  caustic,  (fixed)  alkali  »tp  very  mmil.tr  to 
tho*e  noticed  with  ammonia,  with  the  important  exception  that  thorn  in 
no  respiratory  trouble,  unless  the  liquid  line  come  into  contact  with  the 
eriottai ;  nor  ha*  fttuN  bftas  Intliorvi  remarked  the  rapid  death  which 
has  lakrn  phm-  i  :i  f*»  ammonia  poiMiningft  tho  ihoTttat  Efafl  hitherto 
rrcord«d  b»ini;  tlirtc  hour*,  xi  rcUUd  by  Ta , 
Ikad  swallowed  3  ozs.  of  a  strong  solution  of  carbonate  of  potash. 

Th«r*  is  instant  pain,  extending  from  tho  mouth  to  the  stomach, 
*  persistent  ami  unpleunant  taste;  if  tho  individual  in  not  u  determined 
suicide,  and  the  poison  (as  is  mostly  the  coaojhas  been  taken  accidentally. 
the  liquid  is  immediately  ejected  a*  much  at  possible,  and  wotor,  or  other 
liijnid  at  hand,  drunk  fnsely.  Shock  may  at  oner-  tRCQK,  and  tho  p  | 
die  from  collapse;  but  this  even  with  frightful  distinction  of  n  m. 
appears  to  be  rare.  Vomiting  supcr/renc*;  what  id  ejected  is  strongly 
alkaline,  and  «troak«d  with  blood,  and  has  a  soapy,  frothy  appearance 
There  may  be  diarrhm,  great  tenderness  <>f  tin*  alsloratB,  »nd  rjuiek 
pulse  sad  fever.  With  caustic  |h>i«-1i,  there  may  be  also  noticed  ita 
toaoc  effect*  (apart  from  local  action)  on  the  heart ;  the  pulse,  in  that 
••tea,  ta  alow  and  weak,  and  loss  of  consciousness  and  convulsions  aro  not 
aMfifnaioa.  If  the  collapse  and  afleriiiflauiiiiatiuti  an-  recovered  fnirn, 
then,  a*  in  the  case  of  the  mineral  acids,  there  a  all  flu  horrid  sequence 
of  symptom*  pointing  to  contractions  and  strictures  of  tho  gullnt  or 
pylorws,  and  lb*  subsequent  dyspepsia,  difficulty  of  swallowing,  and  hot 
anfrequmtJy  octiud  starvation. 

1 3.  Poet-mortem  Appoanwco«.— In  cases  of  recent  poisoning,  spot* 

ho  cheeks,  Lips,  clothing.  A'C,  giving  evidence  of  the  contact  of  the 

alkali,  «hould  be  looked  for  ;  hut  tin*  o\  idnui-,  in  tin-  CM  of  [arsons  who 

have  lived  a  few  days,  may  l»r  w.intin^.     The  mucous  membrane  of  the 

•  foeaeVi  .!«*.'-./.  a***.  Jn*t„  TW.  81,  Hfi.  I  a.  i\  ia;o. 
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mouth,  throat,  gullet,  and  stomach  is  generally  more  or  less*  whit©— here 
and   thrro  denuded,  and  will  be  found  in  various  stages  of  inflammation 
.and  aroaion,  according  to  the  amount  taken,  ami  the  concentration  ol  the 
alkali.     Whew  there  in  Amnion,  thtt  loan  of  the  eroded  |»nrtt  i*  Dot  brown 
|dl0V,  bvl|  J*  a  rule,  pale  red  rt  is  most  affected  at  i'^i  l>nvs 

part,  and  it  is  this  part  which  io  mostly  subject  to  stricture.     Thu>  BttkB  * 
i. .iitid  Mult  lr    1>  .•;!■.<'•  nf  SOBtBMtfOO  of  the  gullet,  collected  by  him,  10  of 

tlir    1    ■  i:i*.i:irtu>l|  :il  I  In-   Imvrr  third. 

Tin-  ohwgH  which  the  stomach  may  present  if  the  patient  lias  lired 
some  time,  arc  well  illustrated  by  a  preparation  [fl  si  '  Gorges  nsuavuan 
(43  a.  264.  «er.  it).  It  is  tho  stomach  of  a  woman,  aged  44,  who  had 
•wallowed  u  concentrated  solution  of  curbonntc  of  jmtash.  Shn  vomitarl 
immediately  after  inking  it,  and  lived  ol»out  two  months,  during 
latter  part  of  which  #he  had  to  be  nourished  by  inductions.  She  died 
mainly  from  starvation.  The  gullet  in  it*  low.-r  p»rt  i*  aaaa  to  V*  much 
contracted,  iU  lining  membrane  destroyed,  ami  tin-  rntiOTris.1  OOMtl  exposed. 
The  coata  of  the  stomach  arc  thickened,  but  what  chiefly  nrreata  tho 
attention  I*  a  dense  cicatrix  at  the  (}i  >ni-,  vitfa  an  aperture  so  small  a* 
only  to  admit  a  prolxt 

The  colour  of  the  stomach  U  gencrall)  bright  red,  hut  ia  that  of  a  child, 
preaerved  in  Guy  a  Hospital  museum  (No.  1798*),  Hit  M  r-mia  membrane 
is  obliterated,  the  ruga>  destroyed,  and  a  dark-brown  stain  te  a  noticeable 

itttre.     The  stomach  i«  not,   Ii«'\m  u  i,  MP— gflylWiri.     In  a  pre- 
iti"ii  in  ii  '■".  1708**)  the  mucous  membrane  - 

stomach  of  a  child  who  swollowad  *oap  low  ia  ««en  to  bo  almost  heall 
lc.it    tin       ul:<t   U   much  discoloured.     The   action  on  the   blood  k  to 
change  it  into  a  gelatinous  mass;   tin:  Uood   corrniooleii  are  dmtn 
and  the  whole  colour  becomes  of  a  dirty  blackish -red  ;  the  spectre*  < 
tppeariiri'i  niir:il  wiih  th<>:  i    i !  ready  described  (see  p.  114). 

The  ((urstion  as  to  the  effect*  of  chronic  pOafOOinj  bj]  Ihl  idkalfot 
or  their  carbonate*  muy  arise.  Little  or  nothing  is,  however,  kiitiv.ii 
Ol  the  .-x'tton  of  roiiMdorable  quantities  ot  alkulios  taken  daily.  In 
a  caae  related  hy  T)r.  Tiinntall,t  a  man  for  eighteen  years  had  taken 
duly  2  o«.  of  bicarbonate  of  sodn  [oi  Un  purpose  of  relieving 
■  ii.  lie  iind  nuiideniy,  and  tho  tomiofa  Wtu>  fetmd  •  >,  ■ 
temtively  diseased  ;  but  llntt  the  miiu,  before  taking  the  alkali,  had 
BOO  pl:imnl   of    |  Bin,  »vc,  it    in  hardly  well,  from   thin  one  caws,  to  draw 

;i:iV   QODfihll  '"" 

It  is  important  to  observe  that  tho  content*  of  tho  stomach  inn 
add,  although  the  deuth  ha*  DMA  produced  hy  caustic  alkali.     A  child, 
i    1,  drauk   from  a  cup  some   14   per   cent,  sudu  1  v « -      Efl  v.miited 

•  CcrUrulbUUl  fit  die  ATtti.    irw..  1874. 

♦  Add.  Times,  Kov.  30,  1850,  p. 
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n*nt!Tr  and  *liofi  in  tiftrwi  bOUtt     The  stomaHi  mntnined  Si)  c 
sour-smelling  turbid  fluid,  tbc  reaction  of  which  wan  acid.     There  were 
hJBaionririgir  patches  is  the  stomach,  nndaigiu  of  cutarrhul  influ intuition  , 

th**rv  wju*  i  ii:iriy  Inflamed  condftloB  »f  tha  daodama.1 

$  II*.  Chemical  Aimlyws,— The   U-wts   ht|Kit-'--iuii,   <u    -."limn   .m 
too  well   known   to  need   more   than  enumonition.     The 
flnmo  produced  when  ■  sodium  nit  is  submitted  to  a  Uunson  flame,  ami 
ll»*  bright  sodium  DuA        D  vbfifl  vienvd  Dj  tllfl  K[«C3tro«copf,  is  a  deli 
l«t  ,  while  potaasfUBB  gW«  ■'  dull  red  laud  in  the  red,  luid  a  faint  but 
vory  diMni'-r  Imp-  Lb  Uh  v»<«:«t.     Potenim  wdt*  aro  pnejpdtaled  by  Ur 
Uric  acid,  while  BOfiam  ssdU  do   not  yield  thu  precipitate  ;  potn. 
«*tu  ate  givr  a  precipitate  with  pbtihk  chloride  taeoluble  m  iteoog 
alcohol,  while  the  compound  salt  with  sodium   is  rapidly  diaeolved  b> 
alcohol  or  water,     Tin    fact  is  utilised  in  the  separation  and  estimation 
of  the  two  allulU* 

|li:»  Efitiiruition  of  the  Fixed  Alkalies.— TV.  dated  •  fl 
alkali  In  tin- 1,1  i«  1.1  •  of  tin-  .-i->iii.H  1j,  i  .otivi-iii.-ut  proci'w  u?  to  proceed 
by  dialysis,  and  after  tuonty-four  hours,  to  concentrate  the  outer  liquid 
■■..  md  thi'ii,  if  it  iit  not  too  much  coloured,  to  titrate  dimotly 
with  a  decinonuol  sulphuric  aokL  After  t-iuct  neutralisation,  the  liquid 
iporatod  to  dry  no**,  cerboniaed,  the  alkaline  eult*  Udrlaled  out  with 
w*t«r,  the  Ktil(»ln:ti    add  tXaoUy  ',  I  by  boric  chloride,  ami  then, 

aftyr  aspaiatioii  of  thfl  liquid  treated  with  ml  h  ol   Una 

The   filtrate    i  :tli   a  <nnnt   of  COv  yn*,   boiled,  and  any  pre- 

eepat-i  \  off;  the   final   tiltrato  will  contain  only  alkalies,     Tin 

liquid  mny  now  be  evaporated  BO  diy&aaa  with  either  liydrochloric  or 
urif  i' nl-,  ml  tht*  total  alkalies  ivii.-li.il  :i-  •■••.  I  ph  it.iv*  or  chloride*. 
Should  it  l"-  eMofcUe  to  know  exactly  tbr  proportion  <.["  ;»itwutwto 
•odium,  it  i»  bait  to  convert  the  alk  alien  into  chloridea— dry  gently, 
igpiiU,  and  weigh  ;  then  diwfulv*  in  tha  leant  possible)  quantity  of  vnXtT, 
ar-1  pi  •    by  pUtioic  chloride,  which  should  be  added  so  a.*  to  be  a 

IttlU   in   uxcose,  but   not   inm-h      'I  J      liuiud  t!iu-  treated  is  evaporated 
iworiy  to  dryn««,  m  .u.i.-Ud  with  alcohol  of  SO  par  oont  .  vhkh 

diasolvf*  nut  BE  Ion  hie  chloridaof  plntinurn  and  sodium     Finally 

tbc  preci}-.  a  tared  li Iter  and  weighed,  after  drying  it 

100*.    in  thiA  way  tht  Booty  I  bath  dietfnguishee  between  tlic  nalu  of 
eodlum  and  potassium,  and  mtimtitr.s  the  relative  quantities  (if  eaafc       Ir 
BBBV7  to  oImctvc   that,   if  the  doable  oUoridl   k   ulmiu 
soluble  in  wab  i"l(  nodi  urn  alone  u  present,     This,  however,  will 

never  oce  I  on  organic  tissue-*  and   nolda,  for  both  alkalies 

an  invariably  prntent.     A  «<-ii  lotion  m  i  ;  be  made  irban  oomple 

I  are  in  this  way  treated  for  alkalies  which  may  be  n-Uurally  in  tli. 
•  Uawr,  dtitnd  orriOd   H<&   T.f.Iii, 


122 


rotaom:  rem  eff«-^  ami  drioikhi,  [§  116-120. 


Bud     Here  the  analyst  will   be   ■^nidnl  by  hi*   preliminary  titrations, 
which  giro*  th«  U>\   i  In  ones  whore  the  alkali  has  be*n 

■smtr:ili*nl  hy  :i<*iiU,  <.f  C4MRM  im  fr*»*  .-alkali  will  lw  found.  -'■?»»> 

»pondiu)t  (Alt, 


VII.— Neutral  Sodium.  Potassium,  and  Ammonium  Salts. 


J  116.  The  neutral  salt*  of  tli-  aJt&Iiw  uv  poiaonotu,  if  adniiimter*!  in  »*ufloiesrt 
does*,  and  the  j'uiwtoou*.  effect  of  tli*  »u!phit*j,  ehl  •-;  i  I  I  rdM*,  ledSd*,  tartrate, 
and  citraU  apoeors  to  depend  <n>  the  qmiflc   action  of  the  ill  ili   metal,  rather  than 

on  tho  acid,  or  halogen  in ibfaaUOtt.     .^••ndii  t:  to  the  reratarchea  of  !■■.  Batejtt 

and  I>r.  Harrington  Sainabury, '  with  regard  to  the  relative  toxicity  of  the  ihrr*.  m 
■hewn  I  v  i  tit"  kttft  of  a  frog — tint,  the  potassium  salt*  aere  found  to 

exert  tllO  tnost  poiaonowi  MfjftQ,  ti»xt  OOBU  th'  amiTinriiiiiit,  and,  lastly,  th*  »t-ljutn 
Mlta.  The  hiftbcal  ojUtuftlo  would  be  that  lodium  mlu  are  only  onc~Ublh  •* 
jtoinonous  09  tb«*u  of  aiiimi>:iitim    IN    potMafoU  .   tkt   lonmt,  llmt  lb*  -odium  nail* 

■n  am  -ftfUl :  although  tlio  experiments  mainly  throw  light  upon  the  action  ol  the 
alkalies  on  i>n<»  nrjr>n  only,  >  >t  tin*  Indloatfoni  obtained  pmliebly  hold  good  fee  th* 
eswasjgajo  •*  *  vibolc,  and  aro  pretty  well  borne  out  by  eh  meal  tlpwttlHWi 

'l'iicic  uppeer  to  no  four  oaeos  on  record  of  poisoning  hy  tho  above  neutral  salt* ; 
none  of  them  bolting  to  recent  time*,  but  In*  between  tho  year*  1837-1853.  Hence, 
the  tnaio  knowledge  whidi  wo  poseest  of  tho  poisonous  action  of  the  potassium  anlta 
u»  derived  from  i*x}"-niw  al  katBuU 

i  117.  Sodinm  Sail-.  |  iB  salt  In  such  «xv>i  BtttJ  an  half  a  pound 

to  a  pound  haa  destroy  eU  human  life,  but  these  eaten  arc  so  exceptional  that  the 
IHiiMiiioiu  action  of  sodium  sella  is  of  sriontiKo  rather  then  practical  interest. 

6  115.  PoUaaiuui  Salts.  —  Loral  inn  fin  fiilmu  cuiiMtderaliou  UN  :i;Iiil<  and  tin* 
rblciratp  of  potassium,  potassio  sulphate  and  tartrate  xrc  lubstanoe*  wliieh  bare 
destroyed  human  bee 

Poiosaic  Sulphate  [E^SO*]  ■» "■  *••*  '""n  '■'  eolourlaaa  rhombic  oryatala.  ol  bitter 
»Aliuc  u*te.     It  it  K>tuble  in  10  porta  of  water. 

Hydro potaaaic  Tartrate  ;!\H0JI,O(\  wlim  papa,  i*  in  the  fOTDI  of  'Iiunibiu 
irvj-talu,  t«*ting  feebly  xtid.     It  U  soluble  in  210  |ie!la  (rl  mbB  il  IT. 

fill).  Action   on    tli«   FroB's  HoaxL— Botb   tldtabflftl   tad   OOBtnOtlBaB  U* 
.1   DO    I   |"u<ii'il  degree.     There  la  a  mnarl:nM<-     iBlrtlgol  the  pulaation*. 
irrefiTilarity,  and,  lastly,  oeeutton  of  pulastion  alto^atber. 

|  120,  Action    on    Wera-Bloodad   Animal*.     U    *    »u(1'h  i.ni     foaatftj    ol    a 
Holutiou  of  a  pulatfiLC  aalt  in   Injootcd    into    the   blood-Vi*j*K*l.»   of    in    ituuunl,  |1m 
almost  imtueiliate  d^ath  from  arrest  of  the  heart's  action.     •Smaller  doses,   m!b* 
ii : ni  iii«t]   ;|  |  il*  hln win k  <>f  tiii- pnlaa,  dynpnoa,  tad  onnrnlifonSi  finHnj; 

in  death.  -Small  >-|n»i>*  produce  a  transitory  diminution  ol  the  force  of  at 
preesii-c,  whudi  ipiiekly  [imo.,  itnl  tit.-  Mood  |VtMBn  ii*«'i«.  There  ie  at  first,  for 
a  low  wtiiitds,  increase  in  tho  iiuial<ot  of  jmWlioti»,  bill  sataT  »  p-niarkablr  wlmTing 
•  •(  the  pulse,  Th"  iiv  D  Qh  blood ■  pressure  occurs  areri  after  section  of  the  aplual 
Don),  SOBOVbal  Ingit  dOM  I  ion  r.xj*i*l  towVlag  of  the  hlm-Kl-prewnre,  and  apparent 
i'Sasatton  of  tbr  hMrlTl  aotfon  ;  BBt  If  tho  thorax  he  then  ojienivl.  the  hvart  i*  teen 
te  be  eontractinit  rognUrly,  niakinR  icmo  TiO- 100  ihythmic  movomenta  in  the 
it..  If  the  respirati'in  be  now  artitiriollv  nininf.iiiK»l,  and  miitaMo  preasaie 
made  ou  the  walls  of  tho  cheat,  so  as  to  empty  ilir  li.m  if  bloecl,  ttnl  1'1*>i><l-|'resjxure 
(|ulck1y  ri^e-.  aod  natura!  rVfjAntfofl  muy  lollow.     An  animal  whuli  hiy  tbtrtj-4il 

•  CcBsoet,  Jam  *;<,  118) 
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HtMtHl  api«rvnlly  doad  wftl  iu  thu  »ay  brought  to  hfu  nguui  (fiMJft),      The   action 
■jf  roWwiuto  on  tlit  blood  it  the  same  oe  that  of  iwdium  Mlta.     Tho  Hood 
i»  rolonrtii  *  bright"  i-rni   nf  the  forpuoclaa  changed  j  tlmy  become 

aUvalUd  ihfOQgfl  lu*»  ttf  watci.  VuIuiiUm  muscle  luoca  qoicklj  ttt CCIllHOtfll  | 
when  a  uilurujii  ••(  potub  ll  injected  luto  it*  vnoeU.  Nerree  also,  when  treated 
with  *  !  \mr  ctnl.  Milutioti  of  potaufr.  i.lii-M  ii!.\  luiromc  iin-inlitde. 

J  1-1.  KUmloabon,  -The  potaaaium  oalt»  appear  to  leaca  tho  body  through  to* 

but  are  exorvtsd   nnirli   ruorn  -lowly  than   the  nnrr*v«pondinj{  aodium  Halt*. 

Thu».  oiler  injection   of    I  xruift,    of  iHjtajan    oWonii*  —  in   lh<    h  lmiu> 

"748  *Tm.  of  KC1  wwa  eicrelcd  in  till  urine,  and  in  tbM  foOonfog  iHrnh  I  •  u  hum  ■ 

2*677  | 

i  \?1.  Nitrate  of  Potaah  [KKOa}  Pora  pottsjsto  nitrate  rrystalllaea  in  large  anhy- 
rims  hrxa^nnal  nriatM  wir.li  dlhadnd  -'iminiu  j  it  do*!  DOl  ■<  "<-fl'<  water,  arid  dooa 
not  JrWjoocr.     Its  fatitig  point  is  abui  Baited  it  form*  x  transparent 

Ii'JOkI,  and  loece  a  little  of  it»  oxygrn.  but  thi»  is  (or  the  most  part  icuiued  >> 
liquid    (ivuu    olT   Vhav    Lhj    will    loUfJifisj  |    BjS*oVrej   oxygen,   anil 

la  rvdoced  Ant  if  the  heat  Is  continued,   potoaria  aside  remains.     The 

.[■fltic   <r»Tityi.f   Hip   fiiwd    *ilt    b   V'Ufi.       ft   i»    tint    tWJ  *ollitil»  in  «oM  waU-r,   1"0 

port*  dutalritifr,  only  2U  at  IVC;  but  toiling  wat«r  dioaoiie*  it  freely,  100  part* 
(loatoNn.,  dt, 

Jk  eolation  of  nitrate  of  potaab,  wheo  treated  with  I  it&<  Mtqdi  [**■  '  Foodl** 
p.  jmx  i>  ■  !  i be  i"1    to  batnsj  ti i * i  radnead  i"  nttrtta   «»  shown  bj  In 

atrlV.    ■  with   i»'i;i|ilimyl<'m-ilinrnirie.  and   then  tho  mini"  fmher 

dawimpcManx,  and  ammonia  appunnj;  in  tho  liquid.     If  the  edition  ■«  nit,: 
and    trots  d    with   aluminium    t  -  -  ■  I .   liv!i\>.;.  n    ia  evolved,  and   tho  ssuno  eftVt   HO 
duKci      A*    With  all  BttnUaOi  {uiUuic   uilratr,  00  botDg llW*tr<l    in   .1   tc-.t-tulu'   nitli 
a  IIRjC  water,  some  COVp  i    Q]  i  --.  and  nlphorio  Itdtt,  cvolvca  rwl  fUmft*  of  nltTlc 

|  IS^.  BUtlotlM.  —  PotOHMh-  ni.r.t'.  unJor  th«  [tojiulof  nam-  -i(  ".iv.,"  ia  a 
veey  common  doinwtir  lomedy,  and  ia  alno  largely  ii*«1  o»  a  iiu^llcino  for  cattlv, 
Thatfi  *ppr«r  to  be  tnwniy  catca  of  potavic  nitr*t<-  poiaotUtt^'oD  racocd — of  th*»i\ 
right   weir  au>nl    by    lb*   **IU    Irnvtn^    bwo    uucidi'iililly    :iii.<« taken   for    ni;i 

Rllpbato,  nr  ntlrr  purpativi-  K»lt  ;   two  rvafli  wara  lllM  to  ;i   liriiilin 
n»t«U.     f..r  .-fiiiiiiion  .ilt        In  MM  m«;:(iir.\  Tin    i  ■•  aj  |  iluttmt 

aa  an  oiema.  hut  moat  of  tho  e>iaea  wera  duo  to  the  raHflgtl  Uw  large  «n  lut'-tn-O 
doae. 

%  121.  tJaoaia  the  Arto,  4jo.  -1J.  id  todfi   ;"'>I  potMlii  n  called"  /-■ 

hi    pabBa   UwllaoiiinlDately      3odii   nltiml  portw  i    □.nastitli 

from  Uto  irinij  »»i   Pn  i   i  Potowlc  dIizhU  i«  nuoi  uooti 

.    ni»Tiiil»t'tiiti<  oi    pinpowdoi  .■■TViiinii  q|   animal  •nlxtanrr*,    in   \\\t 

■  in  cotton,  ofoulpharireand  nStrio  m-id-.&e,   Th«  maximufii  inodioinal 
«]oaw  of  ponaaaiani  nitrate  i>  u*ually  :iutnl  lo  beSOgntftl       "'  "•  '. 

|  lii,  Action  of  Kitmlco  of  Sodium  and  Putaawiu&i.  -  H.rli  of  tluM  «alt« 
ara  puiiuiioaa.  i'uUwic  niliatc  hi>  baatl  tUBBIl  with  I'uUl  NBVUt  1'V  man;  tin 
poUonom  nature  of  mile  nitrate  la  established  by  experiment*  on  animals.  The 
Actvi  Itntaa  of  Kba  yllcih-»  in  Hpaxatad  IVon  thai  of  fill   >tlirr  neutral  «alt« 

rf  j-uiMimii.  ki.t  bocaiue  ia  this  ea*o  the  toxic  ocliou  of  tho  combined  nilri 

teant  part,     Lorj^e  doaea,  3  '-  prai  i.iins),  of  potoooio 

■  :.-i  loi  ibla  aaaaMDi      *•"  tfa      tooiacli  and  bowal       In   diffwition  ia 
ilione  may  U-  vomiting  and  dinrrhtca,  and 
•irairr  t/>  ititub   !r..|n.i](  >,.    Mill  rargrr  do  i  B  is*  cralns). 

faridty  pmdnea  all  the  syiBpt         ol  acute  giutro-entoriU* — grant  pain,  EMq 

!.ns(the  ejected  matter  being  ofton  Woody),  with  irro^nUrity  and  elowing  nf 
il»#      *abi>«    ctdd    *w<ab»,  j«vinful  crampn  in      im :\-     muwloa  ^ea\wc\aVVn 
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in  the  calroa  o*  the  Lege;  and,  later,  coarateioDe,  ari  '*  collapar.  e«4 

death. 

In  th*  cuo  uf  a  prntoaut  woman,  a  handful  <«f  "nitre"  taken  in  mistake  for 

fllauber  *  salt*  produced  abortion  alter  half -en  hour.     The  woman  recovered.     SedSe 

nitrato  MbOVtUMOllf  *pph.  f  to  kills  thorn,  in  does*  of  MW6*  gnr*.  <'*  grassy 

•  it    two  hour*  ;  then*  *r*   fibrillar  twitching*  of  single  group*  of  mttsclaa  and 

narcosis.     The  heart  dies  last,  but  after  ceasing  to  Scat  may,  by  a  stimulus,  be  made 

.ii»  1.. ..!::,.  t      EtebbtM,  pg|  Mi<"i  fimUarijbjaadEi  ritai  , "  Mint  ikosjuvotii 

;  -in.  .  il  .  j   1  .  1  v  lie  ii|vn  1 11  r ti   rid*,  am!  respond  ©oly  to  the 

sharpest  stimuli.      The  breathing,  as  well  as  the  heart,  la  ••alow.  Mattel 

fallows  a  Tier  a  f«w  IMOOkodlC  iMpiftattotte, 

Snriio  nitrite   was  found  by   Bftlib  t-  M  1  more  powerful  poison,  lesa  t* 
oms]  (*l  grain'  !••  i  *  -  to  kill  *  rebbitof  4ft6'6  grniA.  f.70S*  gramh  w«irht, 

■MO  aubciltaurtmsl J   LDjeOlau.       Tin-   I JBIptOBa  WSTI  llfckj    tu  those   |*<\*Jlii.cd 

by  the  nitrate. 
5  1  Urt.  TI  '.in  appearatuwh  from   pOtUetfl  hifnin  are  aa  foliar*:—  Xm 

iriiti.-.i .  ••].!  tiMii  >  t  1 atoa by  vftbttv  bmdbom  mad i*i-  hi  ■  •-■:<•;'.  mJ 

readily  tearing  ;  thu  contents  of  the  etoma/h  an*  often  mixed  with  Wood.  In  a  ease* 
relate*!  by  OrllU,  there  was  even  a  small  perforation  by  a  large  do**  of  pot  nasi  • 
nitrate,  and  a  romavkabW  pftacrration  of  the  body  was  noted. 

It  Im  luliivi'l  :iuit  tin  action  of  the  iiitnl*.  i-  hi  ln<   p.i.-tly  1  x[iUiiic<l  b*  s   tediu- 
11  •  1  to  BttrUM,  atfMiBl  ix  b  ili*  blood  as  aiich.  IM  Ifl  Cu  hloodp 

the  b*»t  m.  iu..,i  i»  to  place  the  blood  in  a  dialyser,  thn  outer  Ltyoid  being  all 
Tlu  alcoholic  stihiliuii  may  he  oraporaUd  to  dryauw,  extracted  with  water,  and  then 
tosted  by  Bel  m-diniiiUic. 

0  1-7.    Tolaaaii;   Chlorate*  (KClOj). — I'uUvi-       '  '•    Ifl    IM   fet«  of  colum 

1ms,  tabular  crystal  a  frith  f.mr  Of  Kir  eiilc*.     .4  boot  6  parts  of  thft  salt  in  dissolved 
•■.   LOO  Of  water  st  1&\  tho  *-  - 1  u  1  -i  H  r  >   uaTMflmJ  with  the  tomperator.-,  on  thai  at 
100°  nearly  W  J»rta  dissolve  ;  if  strong  sulphuric  arid  be  dropped  on  the  cry 
jH-rcxil     ■-!   i-lilori  I«ci  ;   hJh-h    n  v.,.,1    wilh   "iilpafll   in  a  BttteWi  pOrMflto 

obJoratc  detonate*.      When  tho  salt    is  hosted  strongly,   It  fci«.t  melte,  and  then 

>llir«iiii| -<      ynv. in  -  >,;yyi,    .;,,,.  ami     l-    |  i.-n  ftft  |  in-  1 1   |  n  t-     |  [|0    piTfhL'ualSJh        I.'lhc 

beat  i-  MntaDQad    thui  also  n  deOompoisi),  aa4  CM  Soal  PltDH  In  poUMk:  .liloride, 

i  129,    Usee. — 1'ulasudt:  chlorate  in  largtly   iimi!   OOa   0Sldl>sV  in  QoUm  jfrititioj:, 
and  m  •!..;:.  tally    in  tho  pre|**ratJou  of  aaQioe    lli-l.       \        a     lensbls 

ilii.iutily  in  BfHstBTBOd  Ifl  tbl  nmiiufuc'.un-  <if  InciliT  BtOtchOI  KDd  lir«\w»!l*>-  ,  il  is  hIm. 
a  eonittnu'tir  mni-.-f  of  OBMBi  l>(*tcinatom  fm-  aXplodlM  djMBllla  III  nnlureOoT 
l  ulnniiate  of  mercury  and  potasatc  chlorste.  It  is  employed  st  a  medicine  both  s« 
an  application  to  inflamed  rouoooi  m*mbrsnp»,  an.l  B I  int.  inal  adiniiiistralion  ; 
jilniiiL2000  t'liis  uf  thi'Milt  Rn  (MM  VBioOl  pui|*uses  ftVJ  luauufnctuinl  yearly  in  :\\k 

LTafi  d  Ebapitia. 

%  Mi*.  Polaonona  Pro  |  tor  tins.— Tin-  facility  with  which  Mttnfo  chionttr  |^iru 
"\t)i  its  oxygen  by  the  aid  of  heat,  led  to  its  very  extensive  employment  ■<■ 
iin.ii.it..  Ni.ilr.v,  nidi'..  1 1,  Ml  hM  riVH  BON  reokleaely,  or  on  a  leas  ncioiitili<-' 
lxwie,  WbeTOTtl  tlir.  ran  -l.-n^hin^  VOOIlMi  low  fovon.,  mm\  moKgKTBt  »>rc 
thioaLi,  c»|K-ciallv  thows  of  it  iliphl  ii-  i  il  »■  clusnMtor,  Lhl  pmOtStlone]  iidiiuiiistrred 
notaaair  chlorstn  in  mloeaul  dose*.  If  the  pstlul  dM  n  mi  Marfbol  I 
malignity  of  th«<  iliucaM — if  he  NMTIMd,  i<>  tM  «ium.  oi  KM  salt:  and  it  1* 
pfpwiblr,  inn,  :l,o  lipht  vrbioa  **t  roeont  yeara  hnt  been  thrown  on  tM  ari 
I'. -lu:     i    ■  'nl.'i.N  ,  lii.n  lb  ii>«.  raoUOH  »*»■  has  Ud  bo  i  urn v  tum  Wldod  avcidenta. 

|  180.  Exporimoaw    on   Animals.— F.   M.stilmiid"    ho-,  etudicl    the    effects    of 
pOtOMh   I  lilorutc  ■»!!   4ii:inals,  and  uu  blood,     It   >ui>       |.  >•' 

*  Virchow's  ^rrAiV  /  }m:h,  dwt„  BJ,  77,  Hft,  3,  S.  155,  U7P. 
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chkrat*  it  ibitmI  wirh  fr»»h  Mood,  it  BhowBOJtnr  *  little  whil*  pmilisr  rh»n(;i»«  ; 
Go*  dear  rod  colon*  at  DM  !■!--«•.,  vuliin  |  f*w  liotir»,  late  n  (Uilc  rsd- 

fcrewo,  widen  gradually  b«ome*  pare  brown.  Tint  change  ta  produced  by  ».l  per 
cat.  Hi    6fe*»   t"  .r.<l  .i  I    per   !•-!)!.  xolutioTi   I 

xati'1  villim  f'-nt*    MIBB,     So*jii   :lir  Umnl    Ukna 

arropjr  conriitBncr.  and,  with  ■  *-4  per  rout,  volution  of  the  wit,  imam  Into  a  jelly- 

llkv  moaa.     T>w»  jtdlj  lu»   nmrh  i*nuanrnm,  ami  r#-iit*   pu'.rvfarhtw  rhaiigra  for  it 

Int. 
laarebaiid  frd  a  ilo^of  17  klloo,  in  weight  with  6  griai.  of  pota*»ic  .'Morals  for  * 
»«k.     Aa  •  1  vyiuptoiua,  the  ilusr  wa>  dou  bled  for  two  day*; 

ami  aa  then  wan  still  no  viiiblo  cflctit,  lastly,  DO  irrim.  of  vodic  chlorate  were  iciven  in 
£ossss.  In  tb*  following  nlffht  the  ilny  dial  T  ie  Mood  was  found  after  death  to 
lad  s  atpia-btovn  QbIOv*,  iikI  rsmainad  nsoltatod  wlmti  axpr*#d  to  th*  air.  The 
wrou*  wort  generally  el  to  rmnottBroi  brows  colour;  the  aplcsn  wo*  mormAn>Iy 

•d  i  tfa«  kaJneya  w«ra  rwollan,  *nd  of  a  dark  oaoooUM   brown— on  v. 

al»At  black-Wuim,  the  rolour  briiiR  totally  c<|iial,  butli  in   IJio  suUlamv  mid   in  i!u- 

dpsalr.     A  iunTi>Hojiic*l  examination  of  the  kidney  showed  the  cinallcull  to  bo 

vith  a+frwnUli  rylindara  mnabttlnK  of  allnn-d  bind.     A  nMtraacD(lld  BUBJu 

two  0!  thv  tdood  thrived  vsafc  hormoglobm  band*,  and  n  narrow  bund  ni  tlir  pol, 

W;ib  uif  globio  hoodv  vvalafiad,  but  fa  brad  in  tbe  red 

t"uuiimi.     Tii'    diluted    blooj,    whon    OXOOOad    to    1 1  if    hvht,    >  till    remained    -tf   a 
.    nid  on  shaking,   a  whitc-biown  Iiutli  via  produced  on   the 

AMO>nd«p<r  i  i.  h  1  liAiiml  of  rrnrn  7  sfcil".  m  weight  was  given  S-& 

nno.  dosea  or  |«ot»i«ir  ehloimta  in  mat  nod  killed  hy  blotdlu  MflrOT  Bo 

«is}ht  hour*  after  th«  lut  doic.  ihoiind  v«rv  ximiUr  ajrpeorOBor*.  Tho  kidi.i ;..  w«-i. 
wtwmly  COOfMUd,  and  lb:  pacollu  I  ronn  colour  was  noticeable. 

1 1)1.  Effects  on  Mnn.     I  And  iu  literature  thirty-nine  cow*  recorded.  In  which 
foimnnni  ayenptomv  KN  i!ir»*i-t1y  aarnlifil  to  the  action  of  Hilnrnts  of  pota>- 
tvvtity-alght  of  thrte.*  t*-riiiini't*'1   fatally.      A    quitdruple  initsnco  of   poiaoumg, 
rwaried  I7  Bronsrd«|  and  I.  Hot*,*  illuwtmi-     |  1     I-    poiaJ     r-lativ.-  t„  ih. 

•  1  to  iwu.iiiciic..  IM   the  gciicm!  aspect 

of  |«4ssalc  dtlorate  poisoiiius.     The  ''MfaViaajn0  of  n  reli^ioim  institution  waa  iu 

I  glvfog,  fur  'litiriublt-  pQfpOaaa,  ..  p  1  Ion  1 1  Otli&lBg  15  gruia.  (i  |  trSCO.  | 

of  uosjasslcfhloralr.  dK- (ajbool  l'-'i  on.)  of  a  rrgetablr  mfuaton. 

I         potion  waa  nil:.  fiildrara — m,,   DaTiil,  ajperl  'JJ  ■  '   '■ 

agwl  3J  ;  S  '.     David  took  the  whole  in  two  and  a  half 

hoars,  too  i>iop«>ni*  oonirmn..:-!  after  Um  potion  wsi  ffniabadi  and  the  child  died 
Itrssod  a  half  Ixmra  sfUr  tskiuK  the-  fuxL  doae  ;  t  lir  t«-  wir  vuiuttiujt  anil  disrrl"  .1. 
Ooawlo  UidV  '■«  ;i  hours;  the  ayuiptoiir    .<-    -  >innieuccd  after  il '• 

btat  apoontnl,  attrl  the  daottl  l"-)k  pinna  eight  and  A  half  hoBmfrotn  tiu  limt  noi 
Ilia  aytnptomi  wera  mainly  thove  of  great  dopre««lnn  ;  tho  lipa  were  bluo,  tho  puUu 
feeble,  there  wsa  no  vomrtSnffj  no  disrrhaa.     Halmont  to<>i:  |ao  in  nine 

II    re  waa  aome  dmrrhuu,  the  »tool»  wcro  of  o  ,pTon 
toloor.     Oncrio  took  tho  whole  in  two  hour-,  thf  avo  uimcnced  iu  font 

up*  wors  very  pnlOj  LttC  g^DU  Dutn  |O0l  paw  111  ftnii  daya. 

There  wot  an  1  the  case  of  Dovld  nnly      The  atomach  showed  0  largo 

sal  mcmbrana,  as  if  it  had  tw«n  rant  hj  in  told  ;.  the  aplean 
was  Borgsd  with,  blood,  oad  iti  tJMne  fridble  ;  tho  kidneys  do  not  aecm  to  hnvo  bt*n 
thorooghly  rtamim.l,  hot  *ro  aaid  to  havo  I«*n  tnroeliod,  Potsosio  ohlorote  waa 
:.«!  by  dislysis.  In  the  c*ao»  of  tho  children  ju>t  duUilcd,  tin  ■yiiiptoiim 
appeox  to  be  o  mixture  of  the  dvproMng;  action  of  the  lk>io»iuhi,  oud  IrriUnt  sctk^i 
of  tha  rlilstoto. 

•  simmltt  <t'Jht<?**7viruto(4%u,  IStfl.  B.  232- 


I  Efi 


THEIK   EFrE'TTV   UCD  DETECTIOK.    [§   IJT 


1 132.  In  adult*  thr  hiaIm  -vniplomi  art  tboa*  of  n'i<!iritu,  and  the  UUl  daw* 
lor  ad  adult  U  aomrwlicre  wboot  an  oum«  (2ft*.*  grm*.  i.  hut  half  tr_i.  quantity  would 
proluhly  Ik*  dangr-mii*,  aapwejajxy  if  given  tn  i  r*r«on  who  had  eonflwrtion  or  dleeaae 
or  the  kidnay*. 

>'  give*  thr  following  caara. 

Dr.  Koiihtiiit  in  Mic,  a-xpcriiiitDting  ou  him*»If.  took  £9*3  Knna,  (&*"  dross.)  of 
potaaafl  eftlOnlOj  In  dM  Pa  t!i'*  avtviilh  In  'nun  ueplixilin.  A  young  laly 
•wallnwi-ii  30  grin*.  i*\'>  -Inn*.)  when  tiling  It  aaa  gargle  :  ■  »  (<-w  d»y» 

from  aaidultta  A  man,  thirty  mn  of  agw,  dlod  Ifl  four  day*  aft#r  having  taken 
48  grins.  (lfi*3  drma.)  of  Mdlfl  chlorate-  in  at*  boar*.  The  aAcrfeaf  hW  m  iiHaa  ! 
can  And  the  Bait  to  fcavo  been  fatal,  i*  a  oaae  related  by  Dr.  Manouvrirj,  in  which  a 
woman  i«»A  |fi  ,';nn  ,  and  <iio<i  i»  l';vc  Hour*.  Tim  inutllrti  Joac  vhudi  lu»«  laovwd 
fatal  U  uiiv  iu  which  au  infant  three  yean  old  *a»  killed  by  3  grins.  («0'3  grain*). 

.la.'nhi  ffllwMtH  lhat  thr  maiiim:iii   ili»«r>  U>  ln«  givrn    in  divided   rfoaaa   liir:ng  tit* 
twenty  fan    aoxatj  to  mfanU  undor  thro*,  should  be  from  J-1'5  grin,  ilfv: 
grains),  to  children  from  thr**  year*  old,  up  to  'J  grins.  (30*8  grain*  .<  .  and  ainlt* 
from  fl-fi  grow.  [9S4-ISM  f- 

4  183.  Elimination.  Pbtfavla  chlorate  i»  tpSddf  slawW  by  nu  ■ 
brane*.  and  by  thn  In  111  nil  nfcffc  nd  rapidly  w'-sratcd  from  the  body  by  the  action 
i>(  thn  Ui«l ui'\*..  \Y..hi>r,  ait  early  a*  1824,. recognised  that  St  hi  gn-al  part  pa«**d 
out  of  the  body  unchanged,  and,  lately,  Itamhert,  in  <<cnjanction  with  Hitue.t 
itius  inc  nufiiiiuutivv  otiTudtiona,  recoTered  from  the  urine  no  lea*  than  95  pet  oaof. 
of  the  iagmird  aulta.  Otto  Hchner  luw  alx>  made  several  auto-aipprinicnu, 
and    tai.ui:  id    ilmt    It    could    be   di-teri-1    in    :1m    DftM    an     hour 

ind  a  half  afterwards  At  th.it  tim.>  1 ; -."l  p-T  rent,  of  thr*  *.*1t  ha<i  been  euratad, 
and,  hy  the  end  of  alnv.  |  faODJ  -  0  I  -  [ - 1  QBflt  Ml  IMOffattd.  It  i*  tl.-n  dlfl 
|0  ballon  thai  the  aalt  givta  any  oicygcn  to  the  tlaauta,  for  though  it  1*  tnn  Qu 
all  the  iiivustiKaUoiia  u  aniail  ptreaatagt  ramaini  to  !•«■■  accounted  for,  and  olau  trial 
Binivl  making  VXpHlOMnll  bj  uLdstl  aoloUou  «f  pOtaflk  chlunsin  wiib  uiolst 
da  RiibHtanou,  such  as  pus,  yeast,  fibrin,  kc.  haa  declared  that,  at  a  blood  haae 
the  rhlnraTc  t«  rapidly  ndliaad,  and  in  nn  lfinfipr  rwngniaiilil^  iu  pMnnti»— yet  tt 
may  bt  ailirined  that  [mtaaslo  chiorala  U  racovarad  from  thu  nrino  an  oomplatrly  a* 
aiiylbin^  wln<  I  <  >■'■<•*  exoretad  by  the  body,  and  that  <ie«liieti«>n»  drawn  from  thr 
ehangei*  undersoil"  by  the  aalt  in  aulutiena  of  fitirin,  >V< . ,  baVYfl  ontj  n  ladifvat  bear- 
ing ou  Iho  i|ue»liuu. 

1 134.  The  eaapiitial  tofj  .:. .  i  pOtMflfl  chlorate  aeenn  tn  be  that  itranaea  a  p«mllar 
ehnii(«i  in  thablooil,  arliiigmi  tin-  ■-  .:..iniui:  mattur  and  UOpudlM  ;  tkt  IftttN  In*" 
Mnir  property  as  oxygon  earnors ;  the  luwrooglobin  la  in  part  destroyed;;  the  cor- 
pu^clti  dinolvnd.  Th«  tl.compowd  and  idtrmd  blood^onQaaJai  «ro  crowded  iuUf 
thr  kidneys,  spleen,  Ac;  they  blotk  np  the  urimft-rous  cauaJkuli,  and  thua  th* 
organs  proaent  the  curious  oolouniifc*  wen  afb?r  d?ntli.  and  the  kidneys  bcooma 
inflamwl. 


Detection  and  Estimation  of  Potassic  Chlorate. 

ft   13.r*.    OrKlll,i''   nuida  nrn  \ie*t  lOjbnitlnd    to  diaUw*  .    tlir  dialy^rd   fluid   ohouhl 
thru  be  iMiieentialMj   and   niidlilatlve  MM  applied.     One  of  the  fa  far   tliat 

prcaence  of  a  cWoWtl  Is,  unliinit  doubt.  Hi  it  rrromrni  n,i,  I  I,  The  fluid 

fn  ha  tastad  la  ifttfalltad  with  a  faw  drops  or  sulphuric  aHd  ;  sulphate  of  In 

•  Amtr.  Mot    ?„„.  -.  l.M'.n 

1  /;.!•  Mtf  -v.-  PhrsX  IB7&,  Eta,  u.  35,  41.  <3. 


Jij&J 


DETlCTtOX  OF  ALKALI   SALTS. 


**? 


araL     la  pr—  mi  M 

That  Mtkd  m  aaaa*.  «f  da 

•T*aaOyceae«a^aadhat 


hi  ieeKj  «  fr*  ihroca  of  aalpbaiwt) 

«ff  aoda-  eUerata,  the  biaetcloer  twi-luiilr  timiU 

I  part  ia  19,000  ;  aewrtd*!  tW  «latwa  -  Bet 

4M  bat  if  it  ««**»  eltaaara,  the  -ftae  <olow  avay 

W  K»I  .  if  to»  KMCb  aalafcerua*  ftcW  W  «U>  ttiM. 

1W>  art  has  triTml  atjattiiaa.  botrm,  Ik 
tftWaaatTf^rhtaiai  ara^^  tothacaat,  haorUlaataTaafrcaaarei  «r  diaarar*  it 
by  the 

TW  U>pud  eai*f  m—  Twalioa,  naawii  at  otbcrwiar,  ia  &*id«d  into  two  aewai 
aerta,  la  tea  .ear,  all  U*  ckkriaa  attvcai  ta  prtttiatatcd  a.  thai  ride  by  aiftvar 
aitrat*  ia  lb.  u-«U  nj.uJtk  cUariia  </  dm  roUertrd  aad  abashed.  Ia  the 
Niaai.  the  lataU  k»  rrafceaard  »u  dryeew.  aad  nU  charred  k?  a  doll  red  kMl  the 
ufc  cbaaaletd  to  mk  aritjir  acid.  uU  th*  rhhsraba  twtaaaated  «attW&nt<a»  If 
thhatBtaa  a«t  araaaat,  that*  *til  W  a  «8mac*  aeteaaa  the  tw*  aarlaaatwiaa,  few 
ecetaoaaU  U  tha  uamt  af  <Umi»  which  km  bean  ceavcrtad  fcae  ckWUa  by 
the  caa^eiaafta^  aaal  the  Sot  «S**r  chloride  anadaected  frren  O*  aam..!  a* 
an  atanaUc  chloride  which  a»  ae  be  rafarrrd  to  chlorate  Ia  1L-1  va;  abu  ll*  caaoeat 
uranaat  amy  be  Baaiillliihily  lafliaatul.  l«  part*  of  atifcr  eaJertdt  cquallia*: S3  4 
of  potaaak  eaVcrar*. 


Toxicologies*  Detection  of  Alkali  Salts. 

(8tf  alao  «aa^  a.  151.) 


4.  flodmm,  ia  c^fciawticn,  taaaxavlty  with  chloriae,  *»l  •!•»  wiihanlaa»ri> 
carbonic,  aad  aawanihofk  aoda,  i»  fanad  aa  the  edaanaa  of  the  blued,  b  0*  angary 
aerretioB,  Id  ibr  anacreeti:  juux.  In  huraaa  halt,  awl  la  ami  trnuaajJatinai.  ke. 
ftttaanam,  in  eaaaaaaarita,  ia  tar-ci*Ity  tatted  talatnl  t**rf-^aa*rlaa.  la  tn- 
rs«ael«a.  la  the  aerrocta  uaroea,  aad  la  milk.  Ataaatata,  ia  eoeobtaettee  with  aada, 
»  oatardly  fcnad  m  th*  atoawh,  ia  the  ewatatata  af  ta#  istaatMM ;  it  m  mlao  a 
oataval  reaalttticoA  of  the  Uood  in  axall  trace*,  aad  ia  a  roffa#  i»  cv{«c«al/  cv«|rni 
tram  a«ti*fa  tut  cJuafaa, 

It  brncr  fnllnaft,  tiu!  aura  aaaSutin  Uato  for  laaaa  ilaaaaata  is  Um  tiaseaa  or 

Mdja  of  ta*  ><*Sy  ara  af  not  Um  aft%kt<at  rat,  lor  tUy  art  ahrrva  frtarat  dartmg  ih* 

ItU  af  Am  kaallaiMt  iadrraaml,  «4  can  ba  ftxind  aHar  daath  ia  praaaa  dying  fraaa 

any  siaUdy  nhatartr.     To  aataHiih  Lb •  fact  of  a  anno*  kaviag  talaa  aa  uauaaaJ 

doaeofaBy  af  tlM  alkali  aalla,  ty  aiatpty  ebtaakaJ  «T>daact(  it  aawt  W  aroTtd  thai 

1 1»  alValiea  art  pnacat  aa  aaoaaal  <joaslit«a  or  ia  as  alancaaal  state  of  cwanUaalMO. 

aaca  of  rapid  death,  caaaad  by  aadk  m  ]oUamc  aalta.  taty  nil  be  foaad  la 

•avh  ^luetiii  ia  ti»*  n-nt/aU  of  tht  daajara,  or  ia  aaalbna  rcaattfd,  that  than  ariB 

pffobably  ba  »>  drOealty  ia  cotaaaa;  ta  a  daract  ocavdaaaoa ;  bai  IT  acaaa  tlaaa  ha* 

aaaaad,  tha  araJyat  nay  aot  had  a  aaAtitaC  groaad  far  pria^  a  daoidad  /aajmat 

crrtioa  of  the  alkafct  -alta  haaaa;  T«ry  raaad. 

la  auMtcaaca,  it  will  be  atD  U>rxxol  at  fiJlva.  :— "T\c  coaUala  Wtbr  »toaaacti 

f  aactaaary,  dilatad  alth  diatilfcal  aavr,  aad  drridad  feato  thraa  aarta,  at*  of 

b  ta  auhmltttd  to  ilialvria,  aad  tfata  ta«  daalyaad  liaaid  mpbtakM  ta  a  ataaU 

ibd  KtaminM  aaaliutirclr.  ia  ofdav  to  aaeartaaa  arhathar  a  laan  aaaouat  af 

the  alkaliaa  amita  »  araaaaf,  aad  ia  *Lat  fecaa.     !a  thu  way,  Um  )«->ooc  ta- ataaaoc 

r  Ut  cf  aotaaaiuia  «r  aoaaava  aaay  he  proved,  or  the  fewala,  leoaude.  aaJphatr. 

hha-ahi  dttactad. 

Do  hal.  ta  thia  way,  a  JUat*  of  paanlaf,  a  eearaa  laal  hi  uiaawaaat  to  the  aaer 

u«ta  J*|«ndrnt  opoa  owTrraioB  of  the  an  rat*  late  attntaa  m  tato  laaa  aia,  tar 


128  POISONS:  THEIR  EFFECTS  AND  DETECTION.  [§  1 36. 

these  teste  are  so  delicate,  that  nitrates  may  be  detected  in  traces  ;  whereas,  in  this 
examination,  to  find  traces  is  of  no  value.  Hence,  the  old-fashioned  test  of  treating 
the  concentrated  liquid  in  a  test-tube  with  copper  filings  and  then  with  sulphuric 
acid,  and  looking  for  the  red  fumes,  is  best,  and  will  act  very  well,  eren  should,  as 
is  commonly  the  case,  some  organic  matters  have  passed  through  the  dialyser. 

Chlorates  are  indicated  if  the  liquid  is  divided  into  two  parte  and  tested  in  the 
manner  recommended  at  p.  127.  If  present  in  any  quantity,  chlorates  or  nitrates 
may  be  indicated  by  the  brilliant  combustion  of  the  organic  matter  when  heated  to 
redness,  as  also  by  the  action  of  strong  sulphuric  acid  on  the  solid  substances — in 
the  one  case,  yellow  Tapours  of  peroxide  of  chlorine  being  evolved — in  the  other,  the 
red  fumes  already  mentioned  of  nitric  peroxide. 

With  regard  to  a  snbstsnco  such  as  the  hydro- potasaic  tartrate,  its  insolubility  in 
water  renders  it  not  easy  of  detection  by  dialysis ;  but  its  very  insolubility  will  aid 
the  analyst,  for  the  contents  of  the  stomach  may  be  treated  with  water,  and  thus  all 
.soluble  salts  of  the  alkalies  extracted.  On  now  microscopically  examining  the 
insoluble  residue,  crystals  of  bi tartrate,  if  present,  will  be  readily  seen.  They  may 
be  picked  up  on  a  clean  platinum  wire  and  heated  to  redness  in  a  ttunsen  flame,  and 
spectroscopically  examined.  After  heating,  the  melted  mass  will  hare  an  alkaline 
reaction,  and  give  a  precipitate  with  platinic  chloride.  All  other  organic  salts  of 
potassium  are  soluble,  and  a  white  crystal  giving  such  reaction  must  be  hydro- 
potassic  tartrate. 

Ammonium  Salts.— If  tho  body  is  frcah,  and  yet  the  salts  of  ammonium  present 
iu  large  amount,  it  is  safe  to  conclude  that  they  have  an  external  origin  ;  but  there 
might  be  some  considerable  difficulty  in  criminal  poisoning  by  a  neutral  salt  of 
ammonium,  and  search  for  it  in  a  highly  putrid  corpse.  Probably,  in  such  an  excep- 
tional case,  there  would  be  other  evidence.  With  regard  to  tho  quantitative  separa- 
tion and  estimation  of  the  fixed  alkalies  in  the  ash  of  organic  substances,  the  reader 
in  referred  to  the  processes  given  in  "  Foods,"  p.  99,  ft  seq.,  and  in  the  present  work, 
p.  121. 


PART  IV.-MORE  OR  LESS  VOLATILE  POISONOUS  SUB- 
STANCES CAPABLE  OP  BEING  SEPARATED  BY  DISTIL- 
LATION  FROM  NEUTRAL  OR  ACID  LIQUIDS. 


HYDROCARBON'S— CAMIUIOTt— ALCOHOL-AM YL  NITKITK— 
RTHRR— CHLOROFORM  AND  OTHER  AKjBBTHEUCS— 
CHLORAL— CAEBON  DIsirLPHtOR— CARBOLTC  ACm— 
NITRO  I  s  K— PRUSSIC  ACID— PHOSPHOEUfl 


I.— Hydrocarbons. 

1.  PETKOLEUM. 

1 137.  PtiLiulcuiu  i>  m  kcucib!  Curat  for  4  mixture  uf  hydrocarbons  of  the  paraffin 
•rrtes,  which  are  found  naturally  la  certain  pari*  of  die  world,  ami  »"•  in  O0a> 
ra»n#  nnd»r  litjuil  fttul  wild  fbrffBOf  larioua  ilcoflfrj.  Cnida  patroleam  U  notim- 
aortal  Into  England,  trie  original  fubetanoo  having  preeioaaly  nndorgnim  mm*  or 
tea*  rectification,  Tho  lighter  ami  more  Tolatil**  portion*  are  known  uuJurthe  name 
of  cjmoj;cnc,  rhigolcnc,  ^uolcuc.  and  naplilhu. 

f  133.  Cymofc-eno  line  a  iptcifk  gravity  of  G90\  and  boiU  at  0'.  It  haabeeu 
employed   in   refnxrntinff  machine.       U    jipjmeni    <<>    rnnaM    rhiolly  uf  buuui- 

■j. 

1 139.  Rhigolane  it  now  used  in  nWieino  in  the  form  at  apray  io  prod  una  local 
aaaeetheaia.      It  bofifl  at  13",  and  ha*  a   lm,.ity  of  *e&0. 

f  140.  Gaeolcno  has  a  denaicy  of  -*80-'fl88  .  it  has  rtce.vcd  technical  applications 
ia  the  "  naphtbalwiiK  "  of  air  and  gu. 

|  141.  Bonxollnc  (mineral  naphtha,  petroleum  naphtha,  petroleum  eplrit,  petro- 
Unmethar)u  a  mixture  of  the  lighter  eerie*  nf  hydro  r«rlK»nn;  tin*  paftfiaj  pari  mifcafcj 
of  heptane,  and  th*r«  iaaUo  a  <-otL*idoraH»»  ijuaatity  of  puutanc  (L';Hie)  preaent.  The 
apaeutc  gravity  variea  frotn  *6D  to  '71.  It  ia  Tory  inflammable  and  ie  need  in  epoage 
lam  pa,  ami  alao  aa  a  eoWent  for  guttapercha,  naphthalene,  paraffin,  wax,  and  many 
Kniir-.     By  tlir  prartiial  clifiiiiu  il  w  much  I'mpluyal, 

The  itrnilarity  of  the  tarma  bnaoHnr  and  bourne  hu  r»u*ed  benroline  to  be  often 
ronfaaad  with  oranei  or  oaaaraw,  thv  loading  nonntituent  of  eml-tar  uaplitlia  (O^HaJb 
Mr  Allen*  girea  in  the  following  tablo  a  rammary  of  the  chief  point*  o(  dutincbon, 
both  between  petroleum  naphtha,  ahalo  naphtha,  and  coal-tar  naphtha.  Tho  table 
i«  fuijiidr-l  uiiiiti  tin  fTtffliPftiftB  of  parti  alal  lOtoptaa,  *;i  I  Matt  [Sanl  aaaapu  I  ■  IQ 
leeaenl  a  few  minor  deviation*.  J 


•  Oemmerfwii'  Organic  Analytic,  vol.  It  p.  31- 


I  JO            fQmtomi  TIJKIlt                     AMD  DETECTIOX.     [§  142,  145 
tabu;  or  thk  VaSOIDM  ok  nmititua. 

tvtrobiiiin  \1phtl1a. 

Ml  N*»Mtu. 

OaMar  Xavatta. 

CooUintfttlp.it  Ti  per 
otnL  0!  heptane,  C7HW. 
%ni  oUift  hydrocarbon*  o( 
i-4i  jfM  nr  pnrallln 
ottIcv  ;  the  rcmnimle  1  ap> 
(■artiitlv    -Ifliiu.    C,,!!,,, 
with     dutintt     indM    of 
h*DMnt>    anil     it*    B0O0* 

Iajbmr 

apevifio  Kinvity  »i  U  , 

1  hetmn  1 
100*. 

hut  alightly  ;  liquid,  but 
llttl©  •''>!  HTM  ma  alto 
prolonged  contact. 

On  shaking  tlirw  aiw- 
inrea  of  the  mdb)>1- 
one  muiiun  of  fitted  eryt- 

uu  or  aUmiIuu  oirwtta 

.  iMiliitimi      l.ii|iinK 
not  mltcibln. 

I'.nilii-  •    villi     i 
0n%,    of    it*    w»iglit    of 

bromtnn  in  Hm  a  u 

Cod  taint  il  lca*1  40  to 
70  tw»  ©eat.  ol  hvptylenc, 
1  ;HI4,    and   utlier   hydro- 

0 

■erioa ;      tho     re maiudvr 

M*        Ko    tlft'.r     0| 

Unavutoritanomolognta. 

•..ilv  at  IS', 

11                                  .  : 
MO*. 

1'..  ln.Yf«     »iinil«rly     to 
p<trolnun    naphtha   with 

rtgard  to  the  tolun>n  oj 

. 

When     UtataU      with 
futed  oirfaoU 
tale,  the  I)<pildi  mix  por- 

Coiiiiiin.  |  |   Bab  ii|-watd» 
of    :n)    mt    pant,    of    iu 

Wf-ighf.  &  hnmnnr. 

ConeJatt  nUioat  wholly 
of    looarae,    t\Hv    and 
OtbOi   hecnologoui  kjtiro- 

rarlmn*,  with  a  «nalf  ti*r- 
ce»Ux»  of  iLshl  lydro- 
oarbont  iu  ww  aamplca. 

Dfc«0»  aiUiom  W*—d 

L90  . 

Hra-ir.y  diiwolvea  pitch, 
Urtnivf:    a    d«-p    wown 

■ahriftn 

Tli»i     li<piide     (•< 
hoiao^ii'V'Oi        mi  1  ban 

ini.  batted  uuh  fu^ol 
cvbollc  acid  cryntalH. 

Coabiim    .lowlv    with 
30-40    pw   cent,    of    iu 

wcigiif.  nl  liruinint. 

$  143.  ParaJUn  Oil  {or  karotina,  niinewd  oil.  photogon,  Ao.)  it  th*  chiel  prodoc 
iiitim  fi    ii  rtufllrtTTI^tfon  nl  Asud pctroleam—  the  atnal  - ^—  - _-» <*■    gmttj 

about  "SO* —it  lb  a  mixture  of  hydrocarbon*  of  the  iwtfflii  series.     It  ahould  be  frn 

from    tin*   Mi-iii-  rolatllr    iHiDJttiUi                     Iii'iht  h1kmi!i]  not   liikti  llm  *h«n  a  lUmr  | 
i|.|i|i  ,|  in  1'  tli"  nirfiu'p  "l  il  ■■  ■'••M    i'|id'l 

|  143.    Effaeta  of  Potrolonni       Sin.-,    k-h  h*v.   BIN  '..1  dml  "i"h  1  rmniniteial  nth 
•Unix  of  micU  different  dv^rvcu  of  purity,  and  variou*  aamplca  of  which  are  noma oanrt 

•:  iu<  it  y.ii  loni  I'M'portba*  of  aaflbreut  i.\.h.».  *i  bwm,  it'  Ml ou  m]j  ]"  atatti 

nrj   pk«nd  tanas,    Euiciiiwnr.*  ha*  ix^nIbmbM  wfta  tin  Hjdiva  janriucti 

obtained  from  the  dintlllatJon  of  (  anadlan  petroleum.     Thin  contained  inlphnr  pro- 
tnct*.  ami  Ml  Ubmalj  poiannmn,  thr  vapour  killing  a  tnhhit  in  a  nliort  tunc,  with 
prerioiu  inwuntbuMly  and  eonruivi'-u*.     The  ntSflte  ahowvd  1  thin  <*travaaatioa  0 
blvwl  uu  tho  nirUirc  of  tacIi  i>f  Mir  Imllii.  iiiiirh   rOOflBlilfld   blood    in   the  li cart,  con 

and  a  bloody  010001  OOWfflf  Uiu  tracheal  timwiua  imi 
<>xp*!i  merit  made  nn  a  rat  with  tho  lighter  petroleum  (which  had  no  exefaa  0 
unlphtir)  in  tin'  »t,tt»  of  fapoOr,  l&Owld  AH  it  wmb»  tnattthtitic,  tlm  an»»»th**ji 
being  accompanied  by  oonralilous,  which  toward*  the  end  wore  teUnw  and  violent 
Trie  eraporation  of  1  •*.  jcrro.  in  a  a|oM  ehambor  killed  the  animal  in  three  hoar*. 
I"hc  luii^t  wcic  fuund  rinjllaij.  hnt  little  cl»  waa  rrmarkablr.     Much  ^tniratt 

! 

r 

; 

«I44-U6.J 
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npor.  i     in    Fl  pOBfaUj   www   in  which   petroleum    ia 

rHuWd."  *UM    than  ratlwr  fru.[U«lt  I  wrw  BBOtUj 

th*  worfcrmn.     Eulcnborgt  daeoribos  tho  ■ymptomi  *a  follow*:—.*  person. 
anatbi»£  an    overdo*   of  the   raponr,  becrm  -ale,    the  lip*  are  livid.    Hi- 

rofilMtiuu    HOW,   lli'-    !ic*it  i    iu-liun    v.niW    «ml    w-airrly    lu   Iki   felt.       If  hr  <l> 

into  the  oi«h  air  uwiy  tiom  the  polaonotu  upour.  these  *yni| 
May  p*«a  no  tn  mwnnhtltty,  oonvuliir...  D  O-'OOrtom  a  OODdMOB 

of  th*  volunlnry  iini-1.  ■  .miilur   !•     thai    iodOOad    bj   draokODAfOO,    Mid   "I"    FOUOVfH 

htftOj  U  troubled  bj  Lha  «i«  and  DtOfsM  in  tlw  head.     Tin-  »mt-ll 

>nd  t*iu  a|  thf  poton  m»y  mniiu  for  «  loBfl  turn*. 

4  14*.  roi»iui?n(  by  taking  liyhl  jwlrnleitin  Into  I  i-  no!  romiimn.     In 

»  row  penwled  by  Taylor,:  «  wuiun,  foi  the  pnrnov  of  latotti*,  *w»llow«l  <i  pint 

<<a>um.  Th«M folk««d  a  AUgfal  Mia  in  llii  ■Ui—rii.  and  ■  llllTn  febilli 
tajbatcc,  and  4  powerful  emoll  of  petroleum  remalnod  admit  »  b*  body  fur  »ix  day*  ; 
bat  ehe  c«rapl«fUly  recovered.  In  Aujra*t  1*70  o  re>icaTit*in  drank  a  'piantity  of 
I*i»r7in,  lliftt  Eft,  liflilitiK  pelrulmini,  aii'I  Mi'-il  in  u  ft  R  I; 001  -  [fl  "n  iiim-iiiininum  *tata» 
A  child.  2  ytun  old.  vr«*  bi'Hi^lii  bo  Kin/s  Collogl  Hospital  within  ten  inlantaa 
aft»f  talcing  a   tMacmniiliil    fit*   para  Dm.      Il  WtJ  leVLflgtOattOM  Ud    tfldOi   wt'h   flOB- 

tractad  papil*  ;  there  wu  oo  vomiting  a  purging.     Bnatbi  a4  fBVpteti  1 1 

•4wini<ti*r»d,  an.l  (111  ohDd  recovered  iti  twenty-four  hoar?.     In  another  cue*  treated 

■HBJ    ln.<*|tital,  a  child  bad  a  wallowed  an  uukiiunii  quantity  of  parsdliu     It 

i    nn>a  oomatoae  state,  which  simulated  tubercular  meningitis,  and  Uatfld 

iaa»ilj   thrt*  WwIkI     In  a  caee  recorded  by  Mr  Kobort  Smith.  I  a  child,  4  yoors  of 

*%t.    h»J    MHjkawod    wu   QnkooWB  qflaWtttJ    «f  pfttafiO.      A  Inw  tidiitiUi  aftnrwarda, 

the  rrmartoma  commenced ;  they  wove  thoee  of  suffocation,  with  4  constant  OBQgb  , 

««  no  •KPMtor»ti>ni ;    thn  luncue,   if""",  and  OBlta  were  blauehed  aud 

■•mllpn    whrrr   tho    rtnnl   tnudud    than  ;   i .<iy   (bUomtl       A    wmnan,   aged    3S, 

vho  h*'l  t*lc*n  a  i|<jai't>T  of  4  pint  of  |avralllu,  v»»  found  unoonivioua  And  very  cold  ; 
an.l  aha  ravorerad.*!  Hence  it  U  tolerably  certain. 

the  above  iuilolicea,  that  ahvuhl  a  caav  of  potiulrum  poi*onin>;  o».  nr,  tlir  agajrl  will 

> re  to  deal  arlth  iulinite^imal  qoantltiai ;  but  w Idle  the  uJijur  of  the  nil  will 

pcroiptible*  thens  mil   lw  aloo  a  enfflclvDt  KnooBt  "i>uim«l 

either  fi^m  matter*  vnmlt.-d.  DT  daft eonlrata of  tin-  ItOllaAb,  Ac.,  m)  tlmr  M  <li(!i- 

,-tiltr  will  >-  ■grpafiiMtd  fai  ld<  rtifyiogll 

•      M'|*irnl>'  nrom     mv    licjnid,    111.'   Muoslmicon    imdrr 

ncamiiMlioa  mast  bo  carefully  dtetdlcd  iu  the  manner  m  unum-n-knl  BBdaf  "  BSbnV* 

■  will  diati]  by  ill"  aldol  awatar-bati  .   ntf  tie iluwviai  loqpki 

a  ttRHafH  lie*!  .  mi  of  :li-.-  ilmllllato  may  l-c  iiKiunry.     The  wiuin  Of  H  I 

.    !>  ..il  i  r  [i  .;.rii.-.   iv  ])    n  nfflolant  for 

I'Jcutideatloo. 


'OAL TAR  NAPHTHA     HKNZKXK. 

1 1#A  OoaVtor-Bapbttia  tn  it-  erode  •tat/',  iaanextttnwly  oomplu  IfatUuL  »t  *  taoa| 

iKiafieambla  amr^t.     Mi  ii       i  I  „H,)  i*  prwciit  with  liighcr  homolofiiiewof  tlio 

hc«MD«  eeriM.    Toluane (0,11.1,  uphthaboe  (I  ,,n         ■  [i  ottboM  Of  Uu  BaroflD 

1  Tlir  Tapntr  mmt  M..  ly  i.o  n-.  aj  ill,-  ordinary  busponiofa,  and  mix  with  thr 
attooaphere,  la  that  of  tlie  ilghur  atrlat,  I  toliaai 

t  yvuivn*,  p.  666. 
I  BriL  JM.  J*m„  Rejit  W,  I8.'(J,  [ .    < : 
..  OiL  14,  U76. 
«..  Feb.  Ii  157S  ;  abu  fen*  other  caic*  »ec //rtf.  Jfe-f.  y«wra.,  Nov. 
il«r*«  ftytitJ.  Therttp.,  p.  437* 


IJ2  POISONS:  THE  IK   EFFECTS  aVKD  nKTECTlOX       [§   I47-I49. 

■oiii»,  mpwially  brunt*  (CfH3i'i,  and  Uydrxarbons  of  the  oleflu  win,  f*prr?i*lW 
["lutyltnc.  hexyhinc,  and  h*pty!Mi*(f:>Hu,r«Hl,  and  C^H^L  lUrida*  u-**r,  thare 
*na  nltrogHtiiif*1  h*w%,  «neh  *«  enilnir,  pionlme,  and  pytld  i.r  .  phenols,  «h|v- 
oarboHo  ecld  ;  ammonia,  UBnooiun  ■miphidf,  c«H«n  ditulphid*,  *ud  prol*bly 
othor  sulphur  compounds ;  aoclylcoe  end  ooeto-uitttlo.  By  di»tillatio*  and  fractional 
distillation  w  produced  what  are  technically  known  "*K¥  run"  napfitha,  Wptromi. 
t<HWl,  &0  uaif  in)  yer  «wi/.  oouuf,*  30  an-  on*t  fcnxJ,  mtttr-iU  iwp/ilUtt,  nud  residue 
kuown  a--  "/«*  riMflfUjHL** 

I  147.  lay  I  fir  t  iwoiiU  a  tu**  1  r  ■  wlnoh  •»  l"1*,  IflKl  '  *'.  WillWHl  about  3  or*,  of 
naphtha,  tho  klud  u-iudly  .old  Gx  burning  in  lamps,  and  died  with  tyuiptomi  ol 
uiu- -ti.-  ]><>inoDtQg.  The  child,  after  taking  it,  ran  about  id  wild  delirium,  be  tb-.-n 
auk  into  a  slain  of  collapse,  breathing  alortoroasly,  and  the  akin  became  told  and 
eUtniuy.  On  vomiting  being  excited,  ha  rejected  about  two  ublrapuonfuU  of  the 
riapbf.li.-.,  aj  Q|  what,  but   aj^«m   f nil   iutrt  rollapu*  with  gT*At  rniitrular 

f-I'M  'Iimi.  't\w  breathing  was  dilhVull  :  llu-ni  VNN  no  fonvuliiou*  ;  thi  ayo*  w*n» 
fixed  and  glassy,  tlic  pupils  contracts!  |  tln-i*  waa  frothing  at  tbo  mouth.  In  spite 
of  every  effort  to  save  him,  he  died  in  l«an  than  three  hoar*  after  talcine;  the  poison. 
Tin:  bodjji  1  *MiniiinI  ttirer  days  nfUr  di'slii,  •liirlt  •lruii|cly  of  naphtha,  but  the  ixwl- 
M  appearance*  were  In  no  way  peculiar,  save  that  the  stomach  contained  a  pint 
of  sotti:-lliud  DatttH  frWB  which  *  fluid,  having  thi>  rharaetsrixtirs  of  mi  pur*  Istutene, 
waa  ■operated. 

9  148.  Tht  PlTi-cU  of  tin-  vajHtur  »f  ben/enr  have  been  studied  by  Kulcnberg  in 
fit*TJnirnUon  oat*  and  rabbits,  ond  there  are  al-xi  available-  nham  men  '. 

who  haw  Imwii  areidaii tally  m|iossd  to  i(k  inlWn  tin-  Fiom  the..  MMmfl  ol  infor- 
mation, it  la  ovidout  that  tbo  vapour  of  benson*  haa  a  distinctly  narootie  effect, 
while  influencing  alio  in  a  marked  degree  the  spinal  rord.  Them  arc,  u  symptom*. 
uowph  iu  tbo  head,  nmvuMvi  t  mm  Mini;  ami  LwiCcliiun*  »f  thr  iiium-Im,  wir.li 
dltttenlty  of  bTratnlng. 

DKTKCTION   AND  SKPAUATION  OK  BKN/J 

i  149.  lknxene  la  teparaled  frulu  Ibjuidn  by  distillation,  and  may  be  rocogaiacd 
by  its  odour,  and  by  the  propertied  described  at  p.  130.     Thr  best  process  of  ideutili- 
cuttan,  jmilinjiH,  jx  to  purify  ami  roiivnil  il.  iulo  ntl.ni-iwnMM,  and  thuli  into  an! 
in  llip  follo«v.i.»    BMBOaT! — 

1.  Purification-     Tho  liquid  is  ogiutod  with  a  BOlatkrB  tA  psVtttSO  Mdt  :  KUl  du- 
aolros  out  of  thf  benr/ne  any  Uodiiw  of  an  acid  ilianctcr,  mick  aa  phenol,  Ac     Tho 
iMiiilird  Ii|uiii  *li(iuld  atfaiu  be  distilled,  collectinf:  that  portion  of  the  distill»t«- 
which  paaseN  over  bctwueu  fld*  and  100  .  du.-.  ih  il.«   ihuriuumctei  atUiua  BC«d 
nm  .  dM  dtMbHoo  ihcml  1  Im   -tuppttl.     The  distillate,  which  contain*  all  th. 
*ono  preasnt,  la  next  ahukeu  witb  OQBMBtntail  »idphnric  ruftl  in  ttsl   ec)U  |  EUl  will 

ill.    „|v talltb    I  y.ir.-..  *i-l,..n.. of  1!..   Ithjutti    '.ml  i-l)l ratal      CtoHBaOffasJ 

tbf  layer  of  bon/  111:  from  fei  ucid,  it  must  bo  again  shahoti  up  with  dilute  soda, 
ao  aa  to  irmovc  un)  tiace  of  acid.  The  henr.cne  is,  by  thin  rather  complicated  series 
of  OpratloNi  obtained  iu  a  vciy  f*ii  »latc  of  l»urity,  and  may  be  converted  irjtu 
nttro-benrene,  aa  follow*  : — 

J,  Gonvanrion  into  Nltro-Bonnene.— The  oily  llfjnld  la  placed  in  a  finale,  and 
trtatad  witb  fat  tiinan  its  volume  of  fuming  nitric  arid.  Th*  lliuk  nuut  bl 
furnished  with  an  upright  condenncr  ;  a  vigorous  action  mostly  takes  place)  without 

•  Or  50)00  benxol,  thia  tadtCfttel  that  00  [wr  r-u\.  dtttOl  over  below  100':  and  40, 
making  In  all  90,  bolowiao'. 
I  Vp.  cit„  p,  667. 
t  Pr  Bta».  .Unf.  fJcii.,  !**$,  vol.  lii.  p,  1077. 
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i  [  licalion  04  i  this  doe*  not  octai ,  the  Ila*lt  may  lw  wanned  for  4  fen 

■taatai 

-;  lie  coarendon  ii  pTCf,  (ha  liquid,  whllfl  itfll  wami,  must  be  traiufcmcl  Into 
i  borett*  fniTii*h»<l  with  a  glavt  Uip,  or  tu  |  atpanttDg  funtiid,  '»»]  »H,  atfttVM 
the  top  Uv*r,  run  into  cold  wat4<r:   if  bvnieuo  wa*  original  I'ltber  oily 

of  nitio  hfnjen*  will  f«H,  •»-  if  the  ben«no  w*t  only  in  roiall  (JQUtit]  I  hi 
prr-iptlotc  will  gradually  «»tl<  doiR]  fifl  thr  bottom  of  Ibfl  Vaaa*),  ami  |  ..i.'in ■■• 

almond  smell  be  observed .  bat,  if  there  be  iiu  benzene  lu  the  original  liquid. 

•mi,  ■«ni»^iui  ill.  ,'     i in  Ditra-bfftU  IM  fuMin.il,   tic  \ui Ii    i;i|iriiiuiir  will  lift  uliM'nn.1. 

;  Contention  into  Aniline.— Th"  oIth>blBMDfl  D  iy  ttMU  tM  Identtfled  by  collect- 
ing it  on  j  v»t  ii  '  log  it  otf  th«  filter  by  alcohol,  .vwlifyiny  to*  olooballi 
■oUition  '-y  by  Irochloric  tciii,  ml  th*a  boiling  It  for  tame  time  with  niot<il!i>:  -n\<\ 
In  ihin  »*y  wiilin.-  i>  formed  by  reduction.  On  n«utmliirio£  And  diluting  th'  1 
and  eantamily  aUdiim;  a  tittle  ctmr  aviation  of  blracb£na>pvwdtTi  «  Wit"  w  pnrpla 
•ofon  |>*wins  t0  brown  l»  la  a  little  tlmo  produced. 


X   TKKl'KXKS     KHSKNTI.U.  O11.S-0U.  OK  'iThU'KNTINK, 


LtO.  Tbf  teriM-urs  wo   ttjJroflwbOM  "I   the  jjenoral    formula  CrUm-*.     Tuo 
end  ici{«xi«  an  dSi  idod  Into  ilirr*  cla*»ea  ; — 
L  The  Hue  terpen**,  Jonnttki  (Ck,1Ih)— a  larjco  number  of  caacutUl  oll»,  such  a* 

thorn  ■■■■«,  orange  [wi,  nntaaa,   uamiay,  uiSMi  thyme,  a.---  ,  tn  mainly 

,.-  DHjMMd  ttf  *'li«-ii'  L 

Tb*  ndMnM,  /-  "ii  |]      I  ni  .  [oTBftj  Tocewortd,  oubebe. 

caUeau*,  c**o*riIU,  utid  patchouli  belong  to  IbJl  olnw. 

3.  Tbo  colophon©  hydrocarbona,  forwiaini  (CtA*),  raproototad  bj  eeJoj  bong 

Of  i  all  of  tiHM.Miiin-    loni  M.i-  .M  ;.  boxSoologloal dfralfJonKB ;  It  u,  how 

thai  oil  the  ejwentUil  oils,  if  bDflan  in  DOlUnQaTattla  .lnawi,  0M  pot U 

u»i  l  .,:■...!  «iwl  complex  ncrvoua  plK-uomuna, 

hut  |  «ion  wry  ooiii{'l*Uilv  Mtinln-i.     Timy  may  all  bo  eoparotod 

U'dllMlon,  but  «  more  eonvontout  proceatfor  reeovcriiu;  a  i     <  ntnl  *il  Jioiu  -. 

op  iriUl  i"  ii"!'Mirn  ethoT.  ■  "•  pctrolcani  and  tvjno- 

iid:  «|K)iiUneou*ly  ;  bylhtiBJ  I  i-  li-fi  tn  s  fur«t>Uof  pnltiy. 


I.  oir.  OF  TCR1         I         -MIRIT  OK  Ti  liFKNTINE—  "TURPS 


I  IdI.  Vwnou*  ftptcn-i  cA  ptn  "ft  Id  I  onuu  barpintSM,  tLOldtaa  m  Kil 
ot  law  rev-ri.  Mi-  taiytiitUM  Day  l>o  tbtltlMd  trom  lins  oxnd»tiou  by  dUtilUt EtHk, 
ami  wfan  &3li  lit  'I  pottMB  af  till  distillate  U  ti«Mi<d  witli  alkiili,  ami  ill.  it  r<<li»tilh'd, 
tlie  final  j-ro-lnct  i»  known  imdel  tko  DaHU  »f  "ractifiod  oil  (rf  PHI  pontiflV  ll"d  i> 
Kmiftinw»  talkd  'qnp|dum»i"  It  m»inly  eowdsU  of  tcrvlwnilifiiF.  Terclmithene 
obuinnl  from  French  turpentin*  iliir^nt  in  «ome  ro>|»rcU  from  that  nbulunl  Kan 

Tlfy  are  r*»tli    mnlril^  rnlniirl***  liipiidn,  having 
ia«t»  odour  of  tur|wFitin«  ami  highly  ftaMfa  tern- 

Wiithcnc  tnmo  «  my  of  polari»<-l  light  !■    the  left       40'U   for  the  sodium  «y,  nd 
the  Kuftlifth  to  tlic  rifal    r  :)  B       Uw  latter  ten.'  -  ■  •  ntifically  u 

aiulna-UrclKUthi"  IsttOO    00    (wlnriwul    ti^lil    U    i<:Uiiinl    i:i    llir    vaiiutu 

fornnonnd*  ind  j»i  lyroon  ol  t'ip  two  tnrriontini*  oil*. 

h  «pacifie  grarity  of  EBtOontino  eil  ia  a864  j  ibi  boIBaff  poiat,  whan  to 
jmn  tenbtnthene,  1W,  bnt  bupuiitiva  mayniae  it  nn  to  160';  it  i*  >-omhuatibla 
•ml  burn"  with  n  «moky  ll-iinr .     Oil  of  turpentine  U  rery  soluble  in  ether,  netroloam 
i*rl"ii  <li*iil[iliii|r,     lili.mf.  n  funi  sod  Caiantiil  »i\\  mid  by  Uio 
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POISON*  ;  THIIIK   EFFECT*  ASH   nETECTIOS. 


ii»*  of  the**  eoUetiU  IC  i»  conveniently  */j.*i»toi  from  I 

It  u  tiiMtluLIf  in  wat*r,  (Clv-vrin,  *r"*  dilute  alfcaliru-   and  ai-ii  •olutiotit. :   md  Very 

•olubte  In  abeolutv  akohol,  ErOOl  viii.h  i;  mj  tw  pntdpfUl  d   ';  i  I uon  of 

WftttCi 

It  in  yolyiiicruwd  by  ilur  action  gf  fttrvog  tulplwrifl  vM,  It*  pgjji  KM 

bolting  At  a  higher  temperature  than  the  nriglnel  nil.     With  water  tt  forma  I 
Ullin  ,'.„M  fi    H  0        OB   ]*muu;  nitTotyl  chloride  B 

cither  pure  vr  diluted  with  clilurufonti  oraloofcol,  tliu  mixture  bring  eouled  by  icr, 
a  white  ayateUiac  body  U  depoaited,  of  the  fonunla  0»Bm  (NOC1).     by  treat*** 
Uii»    i  »iii|-nmil    willi    alcoholic   i»ote*h.    the  nfrflfftlf+brT    pn»lu'.:   (O]*HuK0 
obtaluud.      lly   (mating  tuipiil.n.-  mil.  U  n|iml   hull    qJ  warm  RIBtf,  ami  itakfllg 
I'm  |  Ui;.-.    bottk  Hith  air,  camphoric  aolil  fa  <-.f  hydro^m  are  Am  i 

\\    .  n    t'.n  |n'i.'.ini*  oil  ih  l*fl  to  OQOfeftQt  Witt  i    b  •  lm  1-1  HIO  U  "-'I,  ti»i»r*   t* 

farmed    tcrcbcnlhciu'    dlbydi  I   Ufirfdl       '',H  rfaj   I     I  .  ■-■■ilm:   i>Ute». 

ioeoluble  in  water,  and  decomposable  by  bvihuj;  alcoholic  potash,  with  format**!  of 

U'i|iiuol,  (C»HifVO.  Tin dihydnwModJt gtf  xptoar-nactba  irftt  tarfecMo 

kmt  toil — not,  It  In  trap,  rou  lined  to  oil  of  turpentine— but  KB 
tO   tl |i    .t  i  ,.  EC   b  -  ii.l.sol  all  01ft"  IlipftMi       A   bir  dr>*r*  n(  tlir  oil  ir*  ttirml   in   a 
porcwlatii  <*j>-ul<<  with   u  drop  of  hydrochloric  irfd,  mid  out*  of  ferric*  clilund*  tolu- 
tioo  .  on  gently  hcatiiij:,  ihere  i*  |<r«-«lu«:-:»l  nr*t  a  rose  colour,  then  a  violet  tod,  eiM 
butly  *  'n 

9  1D2.  Effect*  of  the  Administration  of  Turpentine.— L.  W.  Ltcreob  *  Bfl 
mutual*  10  tin  vapour  nf  turpentine,  and  fniiud  that  •  rat  and  s  lar-ldt  iIImI  i  I 
half  iin  boot      Thttt  wu«  ofaftVTed  tu'ooAiiinu,  raelfnj-.,  want  of  powor  tn  tbt>  [tofal 

(tnorr  i'..].o. uily  ii>  \\w   In r  •  \ iromitia*- J,  cwnvuUiou*  |-artia!,  or  general,  difli 

of  ravpiratiou  ;  and  ;lit  hearth  ■ctfofl  wai  nuivKeuo*!.     Doalb  l"*'l  B^Ma,  in  part, 
from  anphyvlft,  am!  hi  parr  wa*  attrlliiiunht  to  a  dltorr  action  on  the  iirrvons  oantw*. 
Tbe  •uto|*y  >1iowh1  eor.ffrttion  ol  tho  lan^t,  ecchymo«e«  of  th^Uitney,  ud 
l»K>. .:  in  tlio  I iv.  r  -.n<!  nliMh     Small  doMM  of  tVPpUtSDt-VUOar  riw  {aax)rdinff  to 

.   W.  KiL'liiinUonJt  gtddineaa,   dcbvlcut  upi»clltc,  and  uuyrinla.       From   lit.. 
uuncc  tu  iui  uuiiiv  i-  :'i i-'j ii<-ii ll »  |>iv«viib«l  in  tl H   OOODtZ]    Mil 

ill  amollvr  quantltlm  H  U  found  to  bo  a  useful  innllciiic  in  » |T«al  radvtgr  "'  » ilmeou. 
Iif  lirgot  do*'«  protinw  ft  kftfl  itton  wuh  glddltiaaa,  to!    i  n  l<j 

|>utf{iiiy  ftixl  BtJflauarji  not  unfrotjucully  Ithxnl  and  ftlbUBBD  (<C  I"  ''*    HI  (bind  IB  Qu 
mine.    Wheu  In  uioluiil  piaeUool  ha\cKivvutbe  oil.and  wen  i 
Urjpj  doaca  for  lapc-uuiu  tu  adulU,  in  ptiliupi  40  t**e%  but   to  BO  BUI   uiiUikc 
Ml  ''if    Ttnjll  ITaf* ;  Uia  allghl   IfitOXiOatlOD  IBTaftM  "iui'-l.ii.  i:i-linaf*w 

hour*  tho  patients  reoovoped  oomplft<«ly.    Ncvortbclraa  U  lin«  1»<  -  n  knoiri  tod 

kbvUTBBOl  'litlih.li,  ami  MJBM  BWBt  "ci'iniu  IfiaptOni  BB  idOlfl  Two  lutal  <•«•»• 
■  rt  DBaBtfoud  bj  Taylur  ;  unc  won  tllut  of  a  child  who  died  BABbB  bouro  altcl  taliiif; 
half  an  oimoe  of  the  oil ;  in  another  an  infant,  five  ntnntbs  old,  <ii«l  rapidly  from  a 

liUM[MK  tn  fill         Til'      lyillptUIIU    i"    ihvnv   fatal   (.-aim    n>i<-    ptofouilt)    COffM    and    »lifc*ltl 

oonrnUloiiii  ,  iln<  [>.ipil»  wen?  controetoi,  mid  there  vftaalovr  and lrrcuulai  breathing. 
Tnrj>#iiliriit  in  eUmtafttad  lq  "  I'lian^pd  (onn  by  !hi'  ku!nM-»,  anil  nii|wrlK  an  odemr  ot 
eiuUt  b»  tho  urine:  but  th*  nature  of  the  odorifnoiu  pimciple  \m  HOt  yet  been 
ttLTeetiftatod. 

•  Clariu  m.  Sohmldrt  Jahrbtchtr,  Bd.  cxvlu,  L  1903  .  aud  VkrttljaKnKkr.  /*r 
fer.  Jfrf.,  xxli.,  Oct.  1802 

+   Brit.  <W  >*.-,.  .      IbVtaT,  April  1803. 
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CAMl'HOR. 


H.— Camphor. 


»3S 


1 153.  A  great  many  ew^ntiil  oil*  deposit,  ifafl  UfOMN 
iteni  hy  osMaSlftll  M  th*ir  tatJNmaa,  Ordinary  ramnlmr  it  imjnr'rti  in  tU  roogh 
state  frean  China  and  J*|«n.  anil  i»  prepavwl  hy  difttilling  with  water  the  wood  of 
CamtpKtra  *jlti*mntm  ;  it  la  reaubtlmrd  iu  Kn^fcTWJ  Tfcl  formula  of  oanpfor  it 
CMHnO;  it  h»*  *  dsWntj  of  *86  »o  tM  imli-at  I7fi\  and  boil*  at  205  .  Ii  it 
readily  mbUaml,  oapecSollj  to  «  raoama,  and  b  iu>i<-i*l  *o  volatile  at  a!l  tempera* 
bra,  that  a  himj.  ol  onrpfcoi  expmnt  to  the  air  vutn  away.     It   i-  somewhat 

n   wattf  i.  a  haul    1    part  in    1D00J,    hat  thi*  it  pnoiigh  I<>  impxr*   .  0 
u**«  to  tin*  water ;  it  is  intoluliln  m  chloroform,  ether,  aeolonr,  M  klfan 

(tiaat|4ii<l',  <\ad  oil*.  Il  liwn  fragrant  nd-mr  awl  *  hunting  taete,  A  30  |«r  cut. 
*.liiti'->ii  Em  alculsul  lurns  a  ra|   of  polarised  light  1^  Lha  right  llstloii 

wrthi  zinc  chloride,  cymeui!  and  other  prodooM  are  produced.  Ily  piolonywl  trrxt- 
■nl  with  nitric  xrhl,  CsttlphOf  1*  oxidised  to  OMPpfcOrtfl  and  (Qsaf&iaO**  OtMffeM 
nnitaa  with  bromine  to  thru  *  «ryt*»*iiiM-,  unstable-  dlbrornii  diu  an  oa 

distillation  into  hydml  U  awl  mcnobnjir-eamphnr  ((.',,.11..  I.«"  .     Th*  latfci 

■  need  in  medicine -  it  crystalline*  id  priauii  fumble  at  7$"t  and  t.  readily  soluble  iu 

f  1*4.  Pharmaceutical  Preparations.— Tim  pngOtttfOOi  nnVmni   in  Uu  l.t.Ush 
F\artns*<>potA  Of*  tttmplior  tralcr — water  ratun!..|  «;»l,  camphor,  containing  about 
it  [ki  thousand. 
Camphor  Liniment  — A  aoltttJOP  ol  ■  raphe!  b  olrts  oil,  lUvogUi  !£!■  pal 
Compound  Camphor  Ununnnt, — Composed  of  camphor,  oil  of  Uvi'iuln, 

•    \  ami  alnili"  ■■■   Ii  in  camphoi  about  I  1  per  <  cm 

Spirit  or  Camphor. — A  solution  of  nomphor  in  -pint  :  otfODgth,  10  p#r  oent 
C*xaj<b'>r  is  alio  a  M  of  tho  toMyound  fi'uefwe  v/cnmj'/i'ir  ;  \n  I  M  b]  I 

c«r  it  may  Is*  «>n*i.]rrc4  only  a  flavoarSQg  syrrnt.  Than  i»  a  homfropstbiv  solution 
of  cam  rtulilnis  Ew  i  phi  i'-     Tbc  oolotioB  b  inotli*  bf  "tatn- 

rattaf  a>oliol  with  oaaphoi  ;  '       -n,  wry  strong— about  half  On 

taunting  Of  mnplinr.  tainphor  ui!«»!  tn  vetnidiix  nmlirliic,  l»>th  .  tt-mally  ami 
:nt«E-i:>. 

J  li'-.  9ymptoma.  -Camphorad  aoorgoiioallj  oo  Iba  braio  *u«l  aarma  >>»iciu, 
eapevUlrr  if  it  b  tfr\  a  iu   troug  alcoholn    olvd  to,  lad  I  i  v\>u<Utions 

favoutliiK  obaorpLioa.  dome  yean  ago,  Dr  C.  Johnsou  *  publialial  a  aorfc*  i>f  iraat* 
■ntio^  from  the  iujuilfrion*  utn  of  "hniiKiufiitiiic  wilnriuu  uf  rAiii|ih(ir.    rrom  7 

ttutinf*  homrror^thlc  camphor  taken  for  colds,  -ore  iiuoaf,  a> 
baring  produced  cr>mat  framing  at    Urn  u,<  vth,  OOOTQUOQa,  Mid    ptltil]   piralyaix. 
All  th«  TAaiianu  raoo—J,  but  'Jn-ir  xjudlrloa  was  for  a  little  time  alnnniuk' 

Thr  i'**e»<jf  laUl  poiaouio|;  by  camphor  am  very  rarr,  A  nomao,  axed  40,  pnsi;> 
aant  foor  months,  tuok  12  ■jrBUa  (obottl  1H  pidfla)  iu  aglsaaur  bnsndy  for  the 
jmrr/wa  of  pracurlnx  abortion.  In  ■  rwy  short  time  the  symptoms  coiiiiiim.-«l  ; 
aba  had  intnl.tai.lr  boaAaoba,  tha  farv  stu  lluslinl,  ami  tlmrr  star*  a  atnwition  or 
Wafoiuff  iu  •  b.     lt>  0%bJ   botcn   iftfl  taking  Ite  doae,  the  had  stran/rnry 

and  TOmllln^,  SJid  lb  Bf*,     Those  ayuiploms  con- 

Uaur-i  jiv  until  tin  iini'i  day  nbaauu  bacaoti  moab  ■ 

Ht   f*TJt  Wt*»   (stir   mil!    Ii'i'l.  1 1  ■  ■    syn   hoUoira  the   *k)li   cold   and  iliioiinlble,  puUv 

wok  and  iiii«'*ly,  brfOthinfj  hshaarad.    There  vn     >.  nh-ni    nnii|  ■■■  ;u  i) 

tiM  NlBattOll  "''  Orina  fOf  hfOOty-fOOI  hctir.,  md  th<  n  entim.  Tit"  pniii  ill  liii;:-!,..: 
on  yet  another  thrsa  4»y»,  aborted,  aud  dieoVt 

•  BrU.  Jte4.  Jo  .  V,  1376.  rx  ±74;  aeeaba  i-'..-..  l\U  1*75. 

t  Jaurn.  rfc  Cafm.  U*L.  May  1S60. 
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poison*:  riii:nt  mum  and  deteltion.     [§  156-1] 

Dr  H*Ji«4l "    ha*  recorded  three  aim  of  poUotdng— ens  of  whnl   km  dliL 
*omin  gar*  aUiuE  ha.1T  a  ta*apO0Dfbl  <'l  »  aaDfdta?  aotatidl.   U    Mab  ->f  h.*i 
'•rt.  the  agM  Wing  rcapwctivaly  firo  and  throa  y«*ra  and  fifteen  mouth*. 
■U  noted  wer*  pallor  of  th*  face,  4  baminx  pain  in  the  throat,  tnir-t,  t« 
tag,  (taiKiiiK,  r(»iiviil>iiiu»,  miiI  Alu-rwanlft  conn.     Tine  iounj£tal  child  diod 
tiiMirn '  the  other*  recovered.     Tin:  *ma!U»t  dote  known  lo  have  produced  \io\a 
->tii].|nrnR  in  «n  iHult  l«  l*Sgfm.  [VOgnitnc]     the  largest  do**  known  to  Iwivr 
rreove-nd  from  in  10*  arm*  (160  kt»uh).+ 

■;  IV.,  Post-mortem  Appowanooa.  — Tbo  bodies  of  animal*  or  persons  dpn% 
lowoniajjlj  camphor,  smell  strongly  of  tti<>  »ub*tam<.     The  nuirona  rormbraoa 
the  stomach   hn*  Urn   fuiinO    itiilaiiinl,    hat    ihnt   tocru    to  Uc  do  tbnimcloj 

h  iioak 

4  167.  Separation  of  Camphor  from  tho  Con  ten  la  or  the  Sioroaen. — The  idi 
ucation  of  camphor  would  probably  m  no  e**a  jTesent  any  ditbonlty.  It  |  «y 
rmfflj  dlwofrml  out  from  orpinie  flniil  .mi.    If  dissolved  i"  find 

enough  fur  thu-  UttJpQ>M  ot  idmtiiUatiuii  may  be  obtained  by  »iut|de  distillation, 
is  precipitated  from  Hi  alcoholic  solution  by  the  addition  of  water. 


III. -Alcohols. 

l    KTHYl.K'  ALCOHOL. 


J  15^.  The  CaWnfcil  properties  of  ordinary  alcohol  are  fully  deseri 
with  the  appropriate  u#U,  in  "  Foods,"  pp.  369-384,  ood  the  reader 
also  referred  to  tho  *nnu>  volume  for  tbi  enmprtaition  mid  <un>ngth 
(hi  reriou  ilooholk  drinlu. 

Statistics. —  If  wf!  wore  to  include  in  on.-  ii  ihe  death* 
•ltn'  to  chronic,  a*  well  as  ncuto  poitoning  by  alcohol,  it  would  stand 
of  all  poisons  in  order  of  frequency,  but  the  tuking  of  dotes  to  largo  u 
run  :<•  ilciilli  in  :i  fi  u  liotu ■•■  i-  run  .  Mi-'  dl  :dlr  uTBD  afaobol  UC  inoud 
tj  1  i  lr^u;ii  r«  -.'Htrur-Kcucral  under  two  hnul>,  vi/„,  those  returned  a* 
from  foftn'um  tm/ifit*,  and  those  certified  ma  duo  directly  lo  in  torn 
prance. 

I'uniiK  ihr  iwmtylive  year*,  from  1868  to  1992,  30,219  di-atli*  havn 
bteD  registered  as  due  to  intemperance,  which  givea  on  average  of  1209 
per  year.  Tin*  rate  per  million  QflS  varied  during  the  period  from  29  to 
71  ;  Mini  tin-  figures  taken  n*  u  whole  khow  thai  death*  fttun  iuteiupi-i  ■ 
nppt'ur  u>  l"  iiinrfiMtrtj  i  Bu  iuctvaftc  may  l«  onlv  .ij-imm  iii.  not  real,  for 
it  is  ii  aijrmlii  unt  (irounmUinco  that  dcaUm  rcgiBU'red  under  livor  ditjeOMes 
•how  m  corresponding  decreiwe ;  it  ii,  therefore,  not  unlikely  that  <teaUu 
uln.h  formerly  would  ho  ucrilxxl  to  liver  disease,  B«  tnm  <->ft4>n  now 
itated  10  he  the  effects  of  intemperance. 

Death.*  directly  <luo  to   Inrp^   doses  of  ulcojiol  ore  not  uncommou  ; 
luring  the  ten  years  ending  1892,  105  deaths  (61  male*  and  a-1  fomalop) 

•  ./our*.  <lc  OMM,  JfiK.,  1860,  w.  507. 
t  Taylor  on  lU'tow,  3rd  evL,  Ml. 
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aacribed   under   tho   hr.id  of  *'  accident  OX  oegtigOMo  "  directly  to 

iloohol 

$  nil    Criminal   nr   Accidental    Alcoholic   Poisoning — Snicidn   by 
ikolu'l.  En    the  •  mmon  acceptation  of  tin  m.i  >-.. 

itill  rarer,  though  not  unknown.  In  the  ten  yearn  ending  [80S,  only 
throe  deaths  horn  alcohol  (1  male  and  2  female*.)  arc  recorded  tu  suicidal. 
Ferhap*  the  moat  common  cause  of  fatal  acute  pObonfiQg  by  almlm!  '- 
either  a  foolish  Wlgpr,  by  which  n  nun  beta  that  ho  con  drink  -  »  umiiv 
of  opirits  without  bud  effect ;  or  elae  the  dragging  of  *  poroon 
k  by  hi*  cirniiiiriiOM  iD  A  sportive  spirit. 
$  160.  FaUl  Done— U  ih  doTn-ult.  to  «iy  what  would  !><•  likely  to 
nroTe  a  lethal  dove  oi  alcohol,  for  it  great  drjil  ilcjirndy,  without  doubt, 
on  the  dilution  of  the  npxrit,  r.incc  the  mere  local  action  of  strong  alcohol 
on  the  mucous  membrane*  of  the  slotnuch,  &c.  i*  MTOM  (ODfl  m>f  almnar. 
ay  oorrwivc),  and  would  ;iid  the  mure  remote  effects.  In  Muechhu'* 
caoe,*  a  boy  of  niuc  years  and  I  gir.  fi  liv.-,  di.- 1  h ■■■•n  :d»out  two  and  a 
half  ouncea  of  epint  d  <".?  p*t  IM&t  tnilgtfa,  tf  18*9  &4.  (17  oa.)of 
n  alcohol 
:  i ■:-■!.. h'l  bj  Taylo;.  i-lillii,    r-.t-ii  p-.i:.  old,  died  fan  Mbu 

quantity  of  brandy,  probably  about  113-4  c.c.  (1   ojw.J,  which  wouhi 
«iual  to  at  loj.it  56*7  c.c.  (2  oxa.)  of  absolute*  alcohol.     From  other  canoe 
b  which  the  quantity  of   absolute   ftlMb»>  ■  ■■>    "'.  with  *>iih >;.],], n.Mmi 
tun  to  the  truth,  valued,  it  is  evideuL  thai,  for  uuy  child  below  Leu  Or 
tvirlre,  quantities  of  from  "38*3  to  56'6*  c.c  (1-2  o»4.)  of  absolute  alcohol 
cent..:  -andy,  gin,  Aic,  wonld  ho  a  highly  dangaroui  and  probably 

fataldosn;  while  thn  toxic  rinw  for  odnlU  U  aomrwlwri*  IffUtWl  71"ft- 
IIMtr.  (3-5-5o«.). 

161.  8ymptom8.— In  the  caooa  of  rapid  poisoning  by  a  Urge  dose  of 

'  Eicordvd  by  UascliU  {GuUxhttn  d<r  Prayer  faeul'Mt,  W.  230  ;  *co  alio  Maaohka'a 
BnSmdttUr  gcrichl,  JUnIioa,  Hand,  h.  \k  HH4),  The  following  i«  a  brief  summary  i 
— Fiu.-.  7..,  niuc  jam  oldi  »«d  Oantioo  7-,  right  yuan  fid,  Vtn  poioottsd  l»y 
«*kt  itcpfatlni  with  spirit  of  87  per  cent,  strength  taken  la  saiall  ijuautitir*  by 
mrl— at  firxl  b*  pamasiOO,  and  tha  rt'nmiiidnr  ni)miniNt«n-i1  hy  fmn  \  limit  *>tin. 
^rath  of  •  jnot  ii  Mid  to  have  boon  gtvaa  to  each  child.  Both  vooittad  aotuswfcst, 
tb«*  lying  down,  ■Urtorotu  breathing  at  onoc  MAN  or,  ond  thoy  ouiokly  died.  The 
Cttfaay,  three  dayi  after  death,  ahowod  dilatation  of  tin1  jmpiln  ;  rigor  morii*  prseont 
ntboboy,  not  in  the  glil .  and  tho  lucuibrana  of  the  bmiii  tilled  fffUl  di.il. 
'.'.*•.    Tli*  »nn.I  of  ;d. -ulifil  wan  perceptible  on  opeuiac  the  chest;  tho  mucous 

mii-  of  Tin    I' Jin  "'.ill)'  ■    mi.l  yullil    ■  U  Motlii  ll,    i.itll.    \iin;.  •    ffjBaMai     UM 

itm  tobas  gorgvd  with  a  hloody  frothy  fluid,  and  the  mueout  incinbram  ot  the  wholo 
taalwai  raddanod,    T1--    .tomaeh  was  not,  unforUmately,  exiunui*<i 
toi  aatmlaal analysis.    Tlishsartwas  hoalUiji     fin   pcdounUojn  I'-nitaiiiwl 
olraw<oloni.  I  f  1 «  ■  nn-al  aual>sii  gave  an  entirely  tegs  live  imult,  wlii-li 

I  botn  fiuin  [nsnfTlcfnit  material  liaviiig  Vw»n  nuhniitted  to  the  analyst,  for 
Iraonot  »i»#  how  ths  vnpoura  of  alcohol  could  hiive  Ikvii  d«t*Med  by  the  nmell,  and 
■arooradsd  phomieal  proo 
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alcolni],  »iiuli  .■  I ■  •!!«-  riitiiTrii  u»,  tin-  |iNdinuiury,  arid  ton  familiar 
excitement  of  the  drunkard.  OaftJ  bl  hardly  oW  nJ.lr  .  but  the  second 
*tflga  that  ■  •!  'Ii-prt  i"ii,  r.ipillv  ..>t  in  |  Ul  uni:  q-py  riotUH  dfll 
'Ihv.ii  in  the  ground  h  el  pie**,  the  face  pele,  the  eye*  injected  and  staring, 
tin  pupil-  -Muled,  acting  tdugguhly  tu  ligltl.  and  the  »kin  remarkably 
oold.     Front**!*   B  n   cmo  in   wMok    tin-    jiilir-nl   *urmod,  a 

ti-ii)i»crature  of  only  :M  IT  in  thn  rectum,  and  in  that  ..I  kttOibN  l*ewon 

«] iw?t  >i  truqwraturi  <■:'   l'Vn  .     Th-*   DHieooi  momhranw  am  of  a 

peculiar  dusky  blue  ;  thr  |» u  1  - »  .  .  bUb  *t  first  i*  qui  k  h«»h  i-- 
•low  and  small :  the  respiration  i*  alto  elowed.  intcrrailtcnts  and 
atertorotu;  there  i«  complete  low  of  oou*:iou*n***  and  motion  ;  the 
brwiT.li  Bl  ■  t.nmgly  of  the  alooho&f  .it  tik.  und  if  the  rorua  continue* 
•  j i : . i \  Ik-  vomiting  and  iiiv-lmiUn  |iM*inj:  of  MUHltfc  Death 
ultimately  OOOOH  timngh  [araly**  of  the  rv*piretory  centre*.  Coanrt- 
aiorui  in  adulU  are  raw,  in  childr<<ii  frequent.  I'leitth  ha*  mow  thim 
once  been  immediately  caiimnI,  wit  by  Bfac  puiwm.  but  by  HcMmfe 
dependent  upon  Ion  of  conaciouane**.  Thua  food  tuui  boon  aurkoj  nlo 
EL   afetabtt,  or  the  pereon  has  fallen,  eo  thai  the  face  wa«  liuncd  in 

wftt«-  iif i  :  liCM'  mffocation  ha*  been  induced  by  mechanical 

ruuaea. 

A  remarkable  MUM  not  known  with  any  other  narcotic  i»  that  in 
«ln  iptom*  remit,  the  pmon  MkM  up,  e»  it  wore,  move*  about 

and  doea  one  or  more  rational  acta,  and  then  ■uddenly  die*.  In  thin  eaa* 
duo,  thi1  death  i*  not  diroctly  due  to  ulmhal.  hut  indirectly — the  alcohol 
having  developed  tedemo,  pneumonia,  or  other  affection  of  the  lung*. 
rMofa  eiueea  the    utliloi    termination   whan  Sm  tint  effect  of  the  poison 

ha*  g"i !l     Tin-  time  that  may  alapM  from  the  commencement  of 

comatilliliiii.il  rariai  bam  i  fen  m  an  i  tatti  bnoecvmd 

after  a  quarter  of  an  hour,  half  aO   h<*  0    -'"'1  U  BOtB       1 1  bafl  ft]  10 
prolonged  to  three,  four,  and  six  daya,  during  the  whole  of  which  Ike 
mm  i  tin  i.iutinn.'il.     Tin'  aVfttRga  poriod   may,  however,  r»  put  at  from 
aix  to  ten  hour*. 

J(  162.  Poet  mortem  Appearances,  —Cadaveric  nudity  InaU  tolcrnl 
lOB  Ol  i"  U  I''  Mil  Q  ttill  exinttng  nine  day*  ofter  deutli,  and  Suniol- 
HWD  (ttjf  <>t!  I'l-iinciry).  Putrefaction  i«  retarded  Eti  thoee  oases 
wlui-ii  ii  mtv  large  dose  lion  buwi  tukeu,  Lml  Ihie  in  not  .»  vin  uuliceabla 
or  constant  chaW  totl iMd  Tho  pu|iil:-  nre  tuoath  ililnled,  Tli*  unell  «•! 
i'*l  should  be  watched  for;  *omotiineait  ia  only  pmaent  in  canes  irhittN 
hut  a  abort  time  has  elapsed  1^'twoan  the  inking  of  the  pmaon  and 
devtfl  i  putrefaction  may  al.Mi  loi.ic.il  it,  l.nl  iiinlri  f:iVii:ir.ilil<«  eii 
etanee  .      pei  i  illy  if  the  weather  ia  cold,  the  alcoholic  emell  may  remain 

"   TctnjKi-ttta  01  U-iti  tunny  Aurtii  .  m,  OftafM  imalu,  L'JSU 

f  ddilel,  Maedtka'B  tt>'-"^h,  Bd.  ii.  U.  SSO. 
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a  long  Una     Aleol  BUM  thfl  nn-.-l  U ill »S0  redne**  and  congestion 

lit  stomach.     The  most  inflamed  stomach  I  over  law,  short  of  inflam- 
mation by  the  corrusivn  pohpna)  «■  that  of  a  sailor,  who  (Bad  vudd 
oft<r  n  twenty- four  hours'  drinking  bout ;  all  the  organs  of  tho  body  *8H 
fairly  healthy,  th«  man  had  Buffered  from  no  dieeuae ;   analysis  oould 
doted  no  pedum   but  alcohol;  tad   th<>   nUtOZJ  of  the  cww,   BBOfvOVal 
:  e]<  t'l,  lii.i:.  i.  u  u  a  [  urv  wwh  ul  Mlroholii.1 
In    a  CMC   related   by   Taylor,   in    which   a   child   drank    4   on.   of 
Windy  and  diod,  the  BUsOOQJ  ru*wilir.ino  of  tho  stomach  presented  patches 
of  intense  redness,  and  in  HVMftl    places  wafl  thiekened  ud    lOftMnal, 
aosue  portions  being  actually  dthsohad  and  Imtr  in;-  louse,  and  there  wtDi 

■i'4us  of  extravasations  of  Mood.     Tho  effect  may  not  be  DOT 
to  the  *toxnach,  but  extend  to  the  duodenum  and  ovon  to  the  whole 
intestinal  canal.     The  blood  in  generally  dark  utid  iluM,  ud  usually  the 
content-  of  the  ekull  ar*  markedly  hypenen.  I  very  full  of  blood, 

the  sinuses  and  plexna  gorged;  occa*i"!ihll_v1  Un>  bain  Mihatanco  shown 
signs  of  unusual  con g mtJOQ  .  -mim  is  ofton  found  in  thfl  ventricle*. 
The  great  \<-iu>  of  iln  link,  the  luir'.-..  and  tltc  ri^ht  tidv  of  the  heart, 
aw  very  often  found  full  <->f  blood,  and  the  left  aide  empty.  IKdcma  of 
'  lOga  aiao  occurs  with  tolerable  frequency.  The  great  veins  nl  tl< 
abdomen  are  also  hllrd  with  Mood,  mid  if  tin*  n>m;i  ha*  been  pi-Mm 
HI  bladder  will   U-  distended  with  urine.      A  rap'  phflDOlDBUOO  ho*  also 

beta  noticed — namch.  th<  occumi I  Main  on  Hit  i Etta  odtj * .  & 

jwt«  if  the  i  I  had  boon  burnt  or  icalded.     Lastly,  with  tfci 

raaagas  diroctiy  iJ in •  to  the  fatal  dose  mny  bfl  included  nil  thrum  dl  ■ 
boas  met  with   in  the  chl90ic  drinker,  provided  tli  i  *.oiv 

of  previous  intemperance. 

■  .;.  Excretion  of  AicohoL— Alcohol,  m  the  diluted  form,  is  quickly 
be  blood  vessels  of  the  rtoniaeh,  A<*.  ud  atroolabei  to  llu 

blood  i  but  what  bee oJ  it  -ifterwarda  i»  l>\   Do  hhmm     *  u i--I.     I 

k   thero  enn  Ihi  Little  doubt  thai   thfl   lung*  arc  the  main  |  h  i&ael 
thmri^h   which   it  is   eliminated;    with   persons  given   up  to  habit*  of 
inn-iiiueraace,  the  breath  hun  constantly  a  way  peculiflJ   >  t ln'n*  tl  odour, 
profMil.K     !  apofl    some    highly    voltltto  oxidised  product   ■  ! 

alcohol. 

.Jml    is    elhninaUd    in   small    proportion    only    by    the   kidney* 
Tlsudielnna,  in  rinicnt*  by  which  4000  gnna.  of  absolute  alcohol 

w*re  conoumeii   by  thirty  throe  men,   could  only  find   in  the 
■rine  10  grins,  of  alcohol.     The  numerous  experiment*  by  I*upiv  alio 
ilii-  *amf  i  nih.  that  hula  fraction  of  lb-  total  alcohol  absorbed 
u  excreted  by  tii    kida  y\      Aooording  to  LaUeOiutel,  Perrin,  »n>] 

•  8m  Tfau«licbunr»  Put/whyy  *tf  (A*  (Vi'/c,  London.  187".  iu  wbi<  fa  Em  to  oil  Own 
and  Dr  Dnrrt's  cxperimmN  sro  Mimmsi 
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KMftat  of  the  I'fiuu  ni  alcohol  w  mow  than  that  of  the  other  01511* 
I  have  found  :il:n  t 1 1 :* x  tJi.  brain  afu>r death  hmi  a  wonderful  attraction 
ir.j    .i?i-i»]ii»],   nid    J  •  1  i-    it   up  »iV    I    TfcitrhafJ  wlj    and   **'iOi 

difficult  v.  In  mie  i.-xpi'iiiiiotit,  in  wUuli  I  liulv-divitiol  poitiM  of  fcnaio, 
which  hud  bean  HMkfoig  in  nlcohol  for  runny  wcoka,  wm  subnuttod  to  a 
•  ii- 1 tu  heat  of  i  on    tiranty  ton i  hoars'  i  enm  ufivi  b  atdna  I  iSM  I  i  nxpd 

w-n    'ii  ■■  ■-!    "unl. 

It  in  probable  thnt  Ini  ohohaktei  of  tin*  chemical  constituent*  of  the 
bmin  om  formal.  In  thn  raao  of  vexetnhli*  OoOotW  ln-lie*,  niirh,  for 
example,  u  the-  pulp  of  eh  inc.-.  b  -.iuiilnr  attraction  hiw  brm  cilwrrvnri, 
fib*  lniit  condensing,  ne  it  wore,  t Ii*  nlcohol  in  ita  own  tianioa,  and  the 
osfM  Ikjiihi  being  of  Ims  nloohnin  fen  that  which  am  be 

■XUV<ntOd    from   the    Stooped   ehrrru-fl.      Alcohol   l-    ilfto  imtI'vI    hi    th** 

u  -•  ■  :.  ind  in  mi  ut'-  ti.t.  i!  m   b*T«  boon  found  in  the  faccu 

$104.  Toxioological  Detection  of  Alcohol  (m 'Hbod*,11 pp.  406-419),— 
Tht  living  eeU*  of  the  body  produce  minute  4}OtnfcitSae  of  alcohol,  a*  alao 
Home  of   the    Wli'rii    m-mully   inhabiting    (In-    -ninll  intentine  produo- 

iiuil)  ijii.tiiiidr-  Qi  itlroliol,  .mil  \%  b  often  found  in   tntcc*  in  i 
fluids.     HflBoftj  BMN  ottftKtfttBT*  proof*  of  the  practice  ol  lk  kbol  are 

insufficient  on  which  to  Uvu*  nn  '.pinion  n*  to  whothor  nleohol  had  been 
Uk«n  doting  life  Or  not,  and  it  wfll  ba  weesrary  to  eatimato  Uir  ojou 

..•  i  m.it-lv  l>v  .  HBO  of  the  proceaaea  detailed  in  "  Foodt/1  p.  «0'.\  If  •■.,.  In 
HUM  H  ■■  in  whi.di  »;i-nhr.|  n  *  mini  in  •  pmnlity  u  tip-  -  S-iiul.  h.  bhon 
curi,  of  entiwr,  1m*  no  dii  hi  nthcis,  r.hn  whole  Of  Chi  alcohol  may 

Iw.'imi   ahhorK-il,   :iud   ' ■h'-mir.'il    rridenOtfa   dotal  6X1  rcmely  defiiiiN*. 
mu*t  bo  supplemented  hy  other  tu 

2.  AMYI  1'      W.<  OTOL 

i  US.  Aaiylie  Alcohol  -  ftiimTa,  CaHuHO.  -    Shan  ll  mure  than  one  atnylio 
li.l  loeonUaJ  to  theory  ]  cijfhl  iaomora  aw  poaaiblc,  and  taven  are  known.     Th- 
emylio  alcohol*  are  Identical  in  the.ii    chmiiiral  ■  »»:i.j-. -ni.tii    hut  differ  w  certain 
pajmical  prupiTiii-Js  primary  einyllu  alcohol  boiling  at  \HT,  and  Eaa-enyl  aloobol  at 
331"*$'.       Tin'   tttttV  ltU  ft ipaaUli    a;  i.;ty   Of '   *MI«s.  and  m  tho  mnety  proftne^i    ■<: 
..:.,   i.i  mid  bjumoI  m  ftlM»l  od. 
f  166.  The  experiment*  of  Bttlattbog  *  on  rabbit*,  Orowt  oo  j>igoon»,  Kabutuiu  ; 
"S»,  and  Font  on  rabUm,  wilb  (bOM  of  Sir  B.  W.  Richardson g  on  raiioa* 
animalx,  havo  xhuivn  It  to  be  a  powerful  noiaoij,  more  caiicciallj  if  hu»tl»i-d  in  | 
of  rapour. 

ttOhoitffCB,    a  the  fesnlt   of  hti    InTaarlgationa,   conufdarA   that    ifSa})    alrnlml 


'         Ok  Uiffirnt,  1876,  p.   410. 

t  Pc  I'Akohol  AmylCqu*  rt  Jltthyl  sttr  VOrya.t»w  i  2'/U#).  .Stnuburg,  lfi«3. 

OeberdieWlrlt-i  thyl, Butyl  ii.  Amyl  Almdiol  ,    '  'Wow^Woa.  90f  91, 

S.-hnndi"«  Jahrb.,  Bd    149,  p.  l'«3. 
|  Trans.  M  AmqckiH™,  1^1,  1865,  and  1866.     Alio,  iZWf.  »*f  Parity*  Mai. 
Qhir,  aVtVj  .'an.  7.  1807.  p.  '^7. 
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tbto  toaalhad  •*•*  u^  .juil*  a  ptciiUar  cUm  of  a/mptonui  wln.l;  l«*l  t>r  many  hoar*. 
as*d  are  */  ante*  4  ckaraeUr,  that  it  might  be  thought  impMriblc  for  the  animal  to 

n»o»vrr,  altbonjrji  tb«y  baT*  not  been  known  to  pror*  fatal.      Thrr#    ■-   -  ulat 

a*ral)*<a  with  pazvarauu  o!  tin    »pwain*aiv  cat:itnl  lit  tiiiicV 

tag  tit  animal,  bnattlalog  upon  It.  or  ©tborwije  aubjeeting  it  to  trifling  excitation. 

I  167.  Hithffto,  a#ilW  '.hi  ir»|>nrn  fu>*l  nil,  not  lh»  jiiir*r  rlmmir*!  preparation . 
aaa  had  any  toxicologkeai  importance.  Shonld  it  be  neceaenry  at  iny  tima  tor#n»Y«r 
•■Mil  ^aaautiea  htm  wganio  li^mii«t  the  cotiMt  way  ia  to  mIiaUo  ll,.  liquid  n|>  with 
chloroform,  which  readily  dowulvca  am\li<  ah  oho]  .nil  OD  n  tpontiOB  i<-ivr.  it  in  a 
a  Late  para  esMgh  to  tw  identified.  Amjl  alcohol  i»  identified  by  the  following 
teats: — <1)  It«  phyiiraJ  propertim ;  il)  if  IVBMd  Tiilli  Iwire  iU  volutin-  of  «tronp 
ftaJfthnrir  add,  a  rote  or  red  colour  1*  produced  :  (3)  heated  villi  an  aeeuta  and 
■tfoag  rolj4.mrv  acid,  any*  <x.yUT'(  whioh  ha*  the  odour  of  the  jargonelle  pear,  U 
formed  ;  <«)  boated  will)  aulpLunr  acid  and  jtotaaair  dirhromate,  valeric  aldehyde  u 
int  produced,  and  [ken  valeric  •old  la  formed .  the  Utter  baa  a  moat  peculiar  ami 
atraogooVnc. 

$HS.  JUnyl  KltriU.  Iao-amjl  Enter  Kitnt*  ^'.H^NO.J. -Boiling  point  97  to 
*w*,  rpecific  gravity  "*"7.  /myi  nitnto  u  a  limpid,  and,  generally,  alightly  yellow 
1*11*1  ;  it  has  a  i«vuliar  aud  characteristic  odoui.  On  heating  with  alooholio  |K>ta*a, 
the  fwoducu  arr  nitrite  of  pciUah  ami  amylic  alcohol  ;  the  ainylio  alcohol  may  b* 
rriatillad  off  and  id»ntin«d.  The  pretence  of  a  nitrite  m  the  alkaluw  notation  i>  1.  mi  :-.■ 
aavown  by  th*  colour  produced,  by  adding  a  f#w  drop*  of  a  notation  ol  met*  phunylonc 
«rtll, 

8U  B.  W.  Richanlwn  and  CtbflH  have  tafa*t((lt*)d  thn  action  of  aoiyl  nitrite,  aa 
well  a*  tliai  an  UM  ICatMl  and  iodide  :  they  all  act  in  a  similar  maimer,  tin  nittii* 
being  raoet  potent.  After  absorption,  t.h«(  rflrew  of  itnyl  nitrite  are  especially  1MB 
0*  tbc  haart  and  circulation  1  Ui»  heart  acta  violently,  thura  in  lint  dilatation  of  the 
%-»pi  llama,  tlien  this  U  followed  by  diaualshcd  action  of  tbc  heart  and  contraction 

vf  thr  capillaries. 

According  to  Ricliardtou,  it  napndl  the  ammatiou  uf  fiuyv  No  uihrr  aub- 
oianrfl  known  will  tlnw  aaxpend  a  frog'*  animation  for  »  Iodj;  a  time  without  killing 
1:.  L'ndir  laeonnhl*  OtnonatUieiBj  the  uninml  will  rumaiii  ipiiarrntly  diad  for 
caaay  day,  and  yot  recover.  WariQ-blooded  antmala  may  be  thrown  by  amy  I 
U  into  a  cataleptic  condition.  It  is  not  an  an<r«thAtic,  and  by  its  uao  con«cioua> 
»<aa  U  not  denUoyml,  mile*  n  condition  approaching  death  bo  font  produeocl.  WfeaB 
tMa  oecnta  there  b  rarely  recorcrj'.  the  auiiuol  |«saea  into  actual  death. 

Poat-atorte.m  Appoaraac«s, — If  adiiiiiiudrtrd  qulokty,  th«  luug*  and  all  thn  otbrr 
orgaaa  are  found  Uanchei)  and  tree  from  blood,  the  rif/ht  Hide  of  tlm  In-art  gor^rl 
with  llooi,  tin-  Uft  fiuply,  the  brain  boing  freo  from  congeation.  If  aduiinutorcd 
•Jowl),  the  brain  is  found  congtated,  and  then1  i»  blood  l«otl  on  th'  Wt  and  right 
of  Ihc  heart 


IV.  Ether. 

§  l<tt.  Ether.  Ethylic  Ether.  Ethyl  Oxide,  (C2H&)sO—  Ethylic  ctlicsi 
i»  ■  highly  mobile  liquid  td  I'couliar  pfAAtnttDg  odour  and  uweotieli 
jmngcnl  taMte>.  1 1  U  pfrfcic.tly  coloiirlcw,  and  nvaparatM  *>  mpidly,  that 
vllfiO  Ignited  iii  :ln-  faun  of  »[iruy  to  the  skin,  the  latter  L»*t:uim-j.  froxrti, 
and  b  thus  dcpn'vod  of  scneibtliby. 
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Paw  rtfaa  hiu  a  tartly  ol  -713,  it*  tofttaj  |  18  ,  but<«mnet> 

cial  tampion,  which  often  contain  vater  1 1  part  of  water  w  eolnble 
35  of  b  1"..  may  lmvc  a  higher  gravity,  jnd  aim  a  hfahpr  boilii 
peat      I  t  way  to  know  whether  An  en  lLi&UIM  or  not, 

is  to  thuke  it  tip  witJi  a  httlo  Gftrl>on  -  If  it  ic  hydrous,  the 

mlxiu:-  11  i.ril.v  Mi  -  tliyi:tio«!  after  is  largely  vued  in  commerce;  iw 
dfaggmMt  odvttT  *w  <luc  to  cental  llutkB  by  nietliyUteri  oorapmindft; 
OtfMTwin   Hh  "*Ii«t  nude   f.  1    spirit    i-   .-t.Iivlir  ether,   for 

vlio  ether  u  a  gas  which  racapei  during  the  proeA*.  Hence  the 
u-nit  "  iii«-f I iv !:-t". I  otoei  h  rilhlftedtflfl  he  it  *"■**■*—  no  nu'thyltc 
ether,  hat  is  r***ntia]ly  a  aouicwhat  iinpurv  rlln  h    I  iher. 

|  170.  Ether   as    a    Pc-laon.—  Ktlirr    Im    Infe    little    loOtiieiogM 

importance.      Th«>r*    art*   a   few   cam*   of   death    from   it*   nw   ax   *ii 
iinjpAthnr.ipt  niul  a  few  man*  of  niiciilo,     Kihor  in  uoeil  hy  nonio  |kvij1 
■  stimulant,  but  ether  iliuik>  i  BUBOD      It  cauees  an  intuxk-ii  ■•  i 

Tory  iirnilar  to  that  of  alcohol,  but  of  hW  faftltafc  In  a  ca*o  of 
chronic  >«tliertoJdng  recorded  l.y  Martin,*  :n  which  a  womnn  took  doily 
i!<ii-  of  iM-Ihm-  ffir  tin  pQIpOH  cJ  allaying  a  gastric  trouble,  the  jntjVn: 
suffered  :  Vtting  Off  tumbling   uf   the   lunula  and  feet,  muscular 

wonkip  .',  .-nimp  in  tl»' •■rtlvc  oi  tho  [c^m,  pmii  in  th<  BOJMfeOtti  '>.■•■>., 
intormittant  hOfldaprTM  palpitation,  ainffing  in  the  car*,  vomiting*,  and 
wakeful  nnu ;  the  Dthv  being  dEboontixnudi  thi  paHest  recovered.     In 

of  I  'r  file's  experimenta,  half  on  ounce  of  ethftJ  a  Lend  to  a 

dog.     The  nmmul  died  inwnriblo   in  three  hour*.     The  mucoua   mem- 
brane of  Ifeg   •■'  MMill    H  II    ft*  lid    nighty   inflamed,  the   inflammation 
tiding  "oun'wluit  Into  tin-  dnodeuon  ;   aha  real  of  the  ranul  wu 
healthy.    Tho  lung*  vm  gorged  with  Quid  Mood 

*    171.   Fatal  Dose.      The  fatal  done      !      :1m       uIh-m  i  h<pud, 

in  not  known.  I  ;.*nn-  ( 1  38  drain.)  QftOM  toxic  symptoms,  hut  the  eflMt 
*oon  peases.  Buchanan  has  seen  ,i  hituidy  liitiikn  O0RTOIM  29  ijnn*. 
(7  drm*.)  and  yet  nurWvo.      It  in  probable  that  most  adult*  would  be 

killed  by  i  laid  oanM  (9W  c.c). 

§  178.  Ktlier  as  an  AiuB8tli»tic — Kther  U  now  much  u»e<l  aa  an 

,  tinl  -i-ncialiy  in  i;oiiju)U'tiuil  with  QUOXOfoniU  AlUHatbenbt 
i  her  is  «nid  to  eompup:  fuvourably  with  that  produced  by  chloroform. 
In  912,000  CUM  of  operation*)  pcrfnrnn-il  UDdi t  irl.n,  thfl  prapOttioil 
dying  from  the  cilccta  of  the  onnwthctic  wah  only  _3  pel  10000  (Morgan), 
while  chloroform  Kivaa  a  higher  number  (ace  p.  XV)}.  The  mortality  in 
America,  again,  from  a  nSxtCDl  of  chloroform  and  *tb«X  tB  1 1,000  caaoa 
■LmwI  at  17  \»:v  10,000;  hut  Hih  [inipur!  i<m  i>*  mthtr  :i)»ovh  hoiiim 
41  tho  calculation*  relative  to  the  mortality  from  pQN  i  blapofom,  R0  A  <r 

ln«  «iu«lion  caa  hardly  b n-i  lored  aottled.     The  aymptoino  of  "th  r 

•  Virrthow'a  Mrt-ilxr,,  1$J0. 
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are  vcr>'  *imil*r  to  thoio  produced  by  chloroform.  The  chief 
point  of  difference  appear*  to  bo  it*  action  on  the  bsffdl  Kther,  when 
Hut  br— triad,  riuntdsta  tin-  Ik-ui-l-.  lotiDn,  aud  Lbfl  iift«*r-drprT**ion  that 
follows  never  rcachc-  so  hiyh  a  grade  as  wit  ■  ■  i<  rra.     Ether  is  aaid 

to  kill  by  paralysing  the  rettpsratiori,  ami  in  •-  <•■■  ".ii!>  «n.l  f.ilnily  lb- 
hrvathing  U  seen  to  Slop  *mdrienly  :  convulsions  baTfl  \Q\  ban  1 1 sliced. 
Tin?  /Hu^-fl^r/t^ui  appeuracaa,  a*  in  the  can  of  chloroform,  arc  not. 
cfcarai.twri.--ti.. 

17a  Separation  of  Ether  from  Organic  Fluids.  Ac.  -  Despite  the 

sow  boiling-jwint  of   altar,   It  is  by  nO   EMM  CftSj  I"    MJTfltH   it  from 

organic  substance*  *v  a*  /o  row  Um  toftflfa  */  Aid  tiharprmaHL     Ths 

beat  way  is  U>  placv  l!i-  IIHTltSW  in  I  flank  OOBBMfW  with  un  ordinary 

andanstr,  the  tube  of  the  latter  at  its  farther  tad  tirting  closely 

into  the  doubly  perfnrnU'fl   oork  of  a   flask.     Into  the  second  perforatum 

w  *d*pU»l   .*u   upirjil  i'il»-  ftbooft   -  feet  long,  which   may  be  of  *tuall 

diameter,  and  muat  be  lurroiuulcd  by  a  freexinfj  mixture  of  ice  and  «*du 

Tfco   upper  end  of  this   tubo  i*  cloved   by  a  thistle-he nd  funnel  uitli 

■*yphon,  antl  in  the  bend  of  tha  l*ph0O  .i  Uttsfl  tii-rnt  ■  n  valve. 

Heat  U  now  applied  to  the  ilask  by  menus  of  n  water  bath,  and  continw  sd 

for  aevcral  hours  ;  the  Liquid  wraiah  li.n  dsltHtod  CfSl  Ka  tfa«n  treated  with 

dry  r-i.n.-     hl.ru.,    :,M.i    ndlftfllsij    axaeti|  in   the  same  way.     To  this 

iMitti  if  prnefu*  may  Ik-  used,  siihatiuitrng  dry  pritoaaio 

oArbuiiatt-  i"i  thl  Gslck  chiuiide.     It  il  only  by  operating  on  these  prin 

ciplcn  that  the  expert  con  recover  in  an  approximate  ntato  of  anhydrous 

j-urity  such  ft  volatile  bqnW      BftVfng  thOJ  obtftlaed  it  pure,  it  mny  bo 

■Iwlilled  ll)  by  its  Miiell.   1%)  by  its  baiUng-po£Dtj  <3)  by  iU  mlhimrna- 

lulity,  and  <4)  by  its  ndOcinu  chromic  arid.     The  Utter  test  may  be 

applied  to  tho  vapour.     An  aabesto*  fibre  is  aoakod  in  a  mixture,  of  #tron# 

i   and   potatsie  diehmmate.  and   then   plaeed   in   i.ln    tubi< 

eonarcU-d  ivi\.  I  —the  etheroal  (or  alcoholic)  va]iour  punning  over 

the  fibre,  immediately  reduce*  the  chromic  acid  to  chromic  oxide,  with 

tbe  production  of  I  Dl 


V.— Chloroform. 


CHLOROFORM,  TKICHLOKOMETHASE  OK  MfiTHEXYL  CHLORIDE 

CHCI   . 

S  174.  Chloroform  appears  to  have  h  ov*rud  iiulepandenlly  bj 

cVjubeynui  and   Liebig,  about  1*30,      Il  wa.    In 

in  onicathotic.     Puro  chloroform  ha*  a 
«Unaity  of  1-491  ut  17*,  and  boil*  nt  60'6" ;  but  commercial  sample*  have 
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gravities  of   from    1  47   to    1401.     It  in  n  eoUnl  <  ugly 

refracting  light;   it  cannot  bl  igntt«d  by  itwlf,  hut,  vbiO  Bktxtd  with 
alcohol,  burn*   with  n   smoky   llini''   edged    with  green, 
heavy,  but  rather  pleasant ;  the  taste  is  awcet  and  burning. 

Chloroform  sink*  in  mitt;  ;*nd  U  only  vlightly  soluble  in  that  fluid 
(•44  in  100  i*r.  I,  it  in  perfectly  iirntrul  in  reaction,  and  very  volatile. 
When  rubbed  on  the.  skin,  it  should  coruplct  bog  no 

odour.     Pure  absolute  chloroform  jjivea   an  opaline   mixture   if  mixed 
Willi   from    I   to  3   vohrmaa  of  alcohol,  hut   with  ;my  tbov* 

(J  rahmtW  the  mixture  i>  clrair;  it  mixr*  in  all  proportions  with  ■ 
rhlindffuin  coagalatea  albumen,  and  io  an  excellent  solvent  for  most 
organic  bases — camphor,  caoutchouc,  umber,  opal,  and  all  common  resins. 
It  dissolves  phosphorus  and  sulphur  Kligbtly— more  freely  iodine  and 
bromine.  It  floats  on  hyilric  sulphate,  which  only  attacks  it  at  a  bailing 
heat. 

Chloroform  is  frequently  impure  from  faulty  manufacture  or  dftOMD 
position.  The  impurities  to  bo  Nought  are?  alcohol,  methylated  chloro- 
form/ diehloiide  of  ethylene  ffiftflm  chloride  of  ethyl  (C.H.CI), 
-Ui.Uy.l.  ,  -iil-iii!".  bydroclilonr,  h  v:-<»*  Idnr  .h  .,  urd  bBMM  ol  ntpboril 
neid  :  thorv  huvu  ulfio  IX'Cii  found  chlorinated  nil-.  One  of  the  best  toots 
for  cdiit.-iniunitiiMi  by  uU.uho],  wood  spirit,  or  ether,  ia  that  krmwn  a« 
RouMtin'H  ;  diiiit;i>Mil|>liidc  of  iron  f  is  added  to  chloroform.  If  it  contain 
any  of  these  impuritien,  it  acquires  a  dark  colour,  hut  if  pure,  remain* 
bright  and  colourlaas. 

The  presence  of  alcohol  or  ether,  or  Iwtli,  may  also  lie  discovered  by 
tho  bichromate  teat,  which  ia  beat  applied  as  follows:— A  few  miiii- 
grammes  of  potaeeic  bichromato  are  placed  at  the  bottom  of  a  lest  tube 
with  four  or  five  drorw  of  sulphuric  acid,  which  liberate  the  chromic 
IfiU  j  next,  a  very  little  water  is  added  to  dissolve  the  chnnmr  tfiid  :  and 
lastly,  the  chloroform.  The  whole  is  now  shaken,  and  allowed  to  mjki- 
rate.  If  tho  chloroform  is  pure,  the  maw  u  hardly  tinged  a  greenish 
yellow,  ami  BO  tfjtt  MpaiilMa  If,  however,  then-  i<  anything  like  5 per 
i  int.  -if  ;i1l-'»UuI  ur  ether  preseut,  the  deep  iirveu  of  chromium  r.hlorirfs 
appears,  and  there  ia  n  distinct  layer  at  the  bottom  of  tin   tube. 

\l.il(if|      WilV     tn    'W-trct      itcohol     !"i    tffalOfOfoi'm,     :iM'l     :il*o     to     (Dftkl    U 

approximate  estimation  of  ib*  quantity,  ia  to  plnce  20  c.c.  of  chloroform 
ia  a  burette,  and  then  add  80  c.c.  of  water.     On  shaking  violently,  pan 

*  Methylated  ohlorofVirin  u  that  whirb  m  prrjAi-Ml  from  methylated  spirit.  It  bi 
liable  to  mOTI  impurities  tuau  Unit  nude  from  pure  alcohol,  tut,  of  aouow,  it*  oon- 
imsitioD  is  the  same.,  and  it  liw  recently  boon  manufactured  from  this  source  aIiiumI 
cuismlcslly  pure. 

t  Miuln  by  sluwly  adding  (cine  sulphate  to  a  bulling  xulutiuu  of  amnionic  Milphirii 
and  potasslc  nitrite,  as  long  u  tlw  preeipitatr  enntirmes  to  rediwolve.  and  lean 
HUcriagths  solution. 
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chloroform  will  ainlc  te  t.lm  Kcrr-.m  m  rlParglohnlM,  ami  the  meaauwinent 

»iM  be  a*  nearly  m  poatibh-.  the  original  quantity  ,  but  if  anything  like  a 

pttTwntage  of  alcohol  be  present,  the-  chloroform  w  acou  to  be  diminished 

in  quantity,  and  its  surface  is  opalescent,  tho  diminution  being  canned  by 

Ujp  waiter  dissolving  out  the  alcohol.     This  addition  of  n  fnw  drops  of 

;oU*li    solution  dttlruye  the  nieniacua,  and  nlJows  of  a  close  reading  of 

tho  volume.    The  •aptrottttfe  water  may  bo  utilised  for  the  detection  of 

othir    Inpttitta,  and  tester!  for  aulphnric  acid  by  baric  chloride,  for  free 

CfalOfUM   and    bjpOCtfOIOlU  geld   h)    Marr.h  and    pitta&fJo   mdnlf,   ami    for 

hydrochloric  ft  id  by  »ilvor  nitrate.*     Fuchaiue,  propoeed  by  Skedelcr,  ia 

•lie  a    delicate   reagent  for  tho  presence  of  alcohol  in  chlorotriu,  tn. 

Minnie  becoming  red  in  the   pro«eneo  of   alcohol,  and   tho   tint   being 

proportionate  to  tins  quantity  present.     The  miwt  deliniUi  teat  for  nlcahol 

\$i  however,   the   iodoform   tevt   fully  deacribed  in   "  Fooda,"  p.  375. t 

fhcal  ■  :.■    i     i    ■  ng  up  the  chloroform  with  dry 

t*>u*  md  tecs  adding  tnataJUc  potamium.    Thi*  doi'-  ood 

Mtou  porn  chloroform,  hul  only  in  presonr.it  uf  I'thyh-iiH  dirhlnrldi,l  when 

tho  fl^aeouachlor -ethylene  (CaH„Cl)  ia  evolved.    Ethyl-chloride,  isdet' lettd 

ty  dittiUiiig  the  chloroform  nnd  collecting  the  first  portiona  of  tho  distil 

late;  it  will  h*TI  ;i  dintinrt  i  ulnar  nf  Pihyl-i-hlnriiic  should  it  be  preapnt. 

««ibyl  oompOHndl    and   riiipyrcuiuutic   oils   arc    rOUgfalj   detected   by 

allowing  the  chloroform  to  evaporate  on  a  cloth.     If  preaent,  the  cloth, 

*hn  th-»  cldoroionu   luu  avttpotttted,  will  have  a  peculiar  disagreeable 

•door.      Aldehyde  i«   meogalMd    by   iu  wincing   kotlon  oo  argentic 

nilmti:,  the  mineral  acid*  b\   the   mldcniiijg  i>f  lituiua  \Mk\wr,  and  thr 

^propriato  teat*.     Hypochloroun  acid  tirot  reddena,  nnd  then  bleachea, 

iiimup-pupcr. 

Dr  Dolt,  Pkam,  Journ.,  1694,  p.  *>20,  glvei  Bhfl  fallowing  teata: — 
fyftafic  gravity,  1 '400  to  W96.  On  allowing  £  fluid  drm.  to  evaporate 
a  etonn  surface,  no  foreign  odour  u  porcaptibla  It  ttj  etag*  of  the 
evaporation.  When  1  fluid  dim,  i»  agitated  with  txn  oipnl  vnlmii<<  oi 
solution  of  ailW  nitr.ite,  uo  precipitate  or  turbidity  h  pmdurod  after 
standing  for  tivc  minute*.     On  ahaking  up  the  chloroform  with  half  it* 

vutemc  of   diirtilli.'d    tvattf    U i  bttt  flhouM  not   redden  litmus  paper. 

When  »hai*-n  « [til  an  equal  volume  of  smlphi.nr  laid,  Uttk  or  no  colour 
should  be  imparl'*:  In  tin-  *r'u\. 
Sl"r».  The  .  r>  in  n v  method  of  manufacturing ch'.. noli cmll  I  \  dbtDlfau 
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'  KeSther  an  alcoholic  nor  nn  iipiAou*  solution  of  illrer  nltrale  caumii  that'll 
a  pnt»  chloroform. 
An  *ttrmjt  luu  itxiii  inula  bj  lle*aoo  to  uatiia&to  tlie  amount  of  alcohol  l>r  the 
a>cdA\  ajnsviiv.  II-  found  tlut  a  chloroform  of  1-1015  gravity,  muccd  vith  6  per 
teat  of  alcohol.  BavpaapvoifU  gravity  of  1  "4771 J  10  iwrcenu,  14602  ;  20  percent. 
I*42fti;  and  K6  par  cant,  1*1090.  It  woolil,  thewforv,  neem  that  every  pcrcAaugit 
of  skosiol  lower*  tht  gr»Tity  by  "003  I 
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alcohol  with  chlormuteil   hum  j    i  t  mode  is  now  much  in  use — 

vir..  i  ,  position  of  chloral   hydrntr.      \\\  dhtffllfafl  if  with  a  wrak 

alkali,  tin*   proem  yields  such   a  pure  chloroform,   that,  for  medicinal 
purpose*,  it  should  supersede  every  other. 


Poisonous  Effects  of  Chloroform. 

I,  ifl  t  I.K.'1'll' 

S  176.    Statistics.— Folck    find-      wed  -1    in   medical   literature    37 
ouu    of   poisoning   by   chloroform    having    been    wallowed — of    U 
15  were  men,  i«  were  women,  ami  3  children.     EJsjhtffBB  ui  the  case* 
wore  suicidal,  and  10  of  the  16  died;  the  remainder  look  the  liquid  by 
mJttakt. 

g  177.  Local  Action  of  Chloroform.— U  b  L  tfj  "I  to  the  skin  M 
mucous  membrane*  in  audi  :i  *f*J  that  the  lluid  t annul  evaporate— as 
for  example,  by  means  of  a  cloth  steeped  in  chloroform  laid  on  the  bore 
•kin.  uii'l  QOVMQl  over  with  some  impervious  material — ther*  is  a  bun 

i  EOBg  which  loon   ■<>n*t>;i  n n •  1    Icuvc*  the  [wirL  nriii^i-lu'l-iwd,  whDl  the 
-kin,  at  the  HSU  time.  i«  reddened  mid  anmntfalfB  WHO  Mistered. 

§  178.  Chloroform  added  to  bloody  or  pawed  through  it  in  the  flfctt 
vapour,  causa*  it  to  oftAiima  a  peculiar  hrowoii  l<  colour  owing  to  destruc- 
tion of  Lhn  red  oorouoalal  and  solution  of  Urn  hjwnnglnbin  in  the  pll 
The  change  does  not  require  the  presence  of  atmospheric  air,  hut  kikes 
place  equally  in  an  utmoephoro  of  hydrogen.  It  haa  been  shown  by 
Si ■Iiiiiii'.Ii'I.im-i;  thai  M'"  ehlOTOform  enters  iu  soma  wuy  into  a  sUu*  of 
conibiiiHtinri  with  iln*  )]1<kh1-«-ih  j.:.  .i  :l      i  .■         i|i:miliiy  rannot  h« 

IM0VCr<kd   \>\  distillation      wIh-p-im    th«-   |>1..  w.i,    -luil.irly   Ircaln],   vicld* 

ilii.    .|M:iiitiiy  which  ha*  in  the  lir>t  place  bo»n  addt&     Schm: 
berjj  alflo  ■miti  that  the  oxygen    is   in    tinner    combination  with  ths 
efaloroformiaed   blood  than  usual,  as  ibmra   by  iu  slow  extraction  by 
stannous  oxide.     Muscle,  exposed  to  chloroform  liquid  by  arterial  injee- 
it ■■!!.  .      ■■      .   .  ■  :.;    ihty    and    beOOBMI    rigid.       .Nerves    are   ttwl 

. j  li*t  -i  1 .  ud  than  their  function  for  tilt   tfau  tl  annihilated      RU  Ml 

i-\.r:ni,.iliuii   uf  I  he  ■  lilnrufo:  in,   the   fuu«  limi    I-  I  rAtmf.1 

J  170.  Qcnoral  EffocU  of  tho  Liquid.— Ho wfivoi  p.>w.!.  tnto 

of  vapour,  chloroform  cannot   >      considered  un  extremely  activo  poison 

when     :  iUi-ii     in tn     the.    >l<'iiiinli     an    a     liquid,    fOT    <'f,nnin N is   I pinn f 

relatively,  have  been  drunk  without  Etta]  «  IT.  <i,  Thus,  there  is  the  case 
recorded  by  Taylor,  b  which  a  wan,  who  had  swallowed  113-1  gr\wm 
<4   OB.))    walked    |    considerable-    distance  after    taking   tha  do*©.     Ha 
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|UtlilJ>    Ml    inti*  .1  >taU-  'A   wmu,    wjtli   dilated    pupil*,  stertorous 
ting,  and  imperceptible  pulac.     ThcftO  aymptonin  were  followed  by 
convulsion*,  but  the  patient  recovered  in  five  days. 

In  a  c.i"'  related  by  Hnrkart,**  woman  desired  to  kill  boalfwitb 
chloroform,  and  procured  for  that,  purpose  50  pnns.  (u  little  Ices  Uian 
ooe  ounce  and  o  half) ;  she  drank  somo  of  it,  but  the  burning  tMN  and 
th©  *we  of  heat  in  the  mouth,  Lhroat,  ud  Itfflnttfa.  pWftttd  lier 
from  taking  thf  vbolfl  rt  0B66       Aft.nr  :i   d«w  nmnirntH,  thl  pgJ 

otT,  she  c4»y<:ii  to  drink  Uu  Kouiadtfi  and  did  iwidlov  the.  v;'   ita 

portion  of  it,  but  wo*  ajroin  prevented  by  tho  suttering  it  caused. 
Finally,  die  poured  what  remained  on  n  cloth,  and  placing  it  over  her 
face,  auuu  sank  into  a  deep  uuronm*.  81n?  was  found  lying  on  the  bed 
ttry  jittle,  with  blue  lips  and  foaming  a  litUe  at  the  mouth  ;  the  head 
wai  rigidly  1m  t  ha.-kwnrd*,  the  extrotmtio*  wore  lax,  the  ■y«fl  wero 
turned  upward*  and  ir.warda,  the  pupils  flflU+4  Ud  tattottft,  Tin-  fare 
and  extremities  were  cold,  the  body  wnni-wluit  warmer,  there  wnn  no 
puleo  at  tin  wnut,  the  carotids  beat  feebly,  the  breathing  waa  deep  and 
HMKnfr  ami  tftM  iiv<-  or  mx  inspiration*  eensed.  liy  the  aid  of  artificial 
laspfntfoit.  ••  i  rend  hi  n  bora 

A  Mill  Urger  dot*  h»»  been  recovered  from  in  tho  cuoe  of  a  young 
man,  a^od   23.T   who  bid    (Wftllomd   DO  loan  than   75  grin*  ('J'O'  ow.) 
J  "tin,  lit  yet,  in  a  few  hours,  awoke  from  the  stupor.     EU 
nmiplaiued  of  a  burning  pain  in  the  atomfcefr  ;  DO  the  following  day  he 
and  on  the  third  day  symptom*  of  jaundice 
appealer!, — a  feature  which  ii  <verul  time*  noticed  a*  an  effect  of 

iklon.fonn. 

*'n  ttu  other  hand,  even  small  done*  have  been  known  to  destroy  life. 
U  a   case    related    by   Taylor,    a    boy,   aged    -I,   swallowed   3*S   grant. 
rb.)  of  chloroform   and  died   in  three  hours,  untwithibuiding  thai 
m«j  effort  was  wed  for  bis  recovery, 

ISO.  Tli*  wnalle*t  dOM  that  hit*  proved  fnul  to  an  adult  in  15  gran, 
ttla  over  4  dram). 

wlii-'li  thr  t [iiiLiiLity  1. .l-iii    hmi   been  usccr 

Uined  with  r-omc  tiegrcc  of  accuracy,  Falck  draws  the  following  con- 

a*:  — In  •--so*  tho  dose  was  between  I  and  30  irrrnrv, 

me  (tenth  i  rotn  1.1  grme.     A*  for  the  otfcn  i  to art*  ten  pewon«, 

the  dote*  ratied  from  3D  to  380  griu»,,  ami  i-r-  it  (>f  lIh*mi  puiienu  died — 

two  offer  15,  one  after  60,  00,  120,  and  ISO  grme.  reepec- 

livaly.     Hence,  under  condition*  favouring   tho   action   of   the.   poinon, 

15  frram.   (4'."'.  dmi  )  miy  he  fatal  to  an  ndult,  while  doses  of  40  grain. 

lnn>.)  and  apworda  will  nlmoat  certainly  kill. 


•  rftrfc^aAmcAr.  ftlr&r,  Med, 
t  Brit.  MtiL  Jour,,..  !    . 
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R  Ibl.  Symptoma.— The  symptoms  can  be  well  gathered  from  to* 
nuae  quoted.  They  MUMMfl  rtlMtty  ifltM  tin*  taking  of  the  poiaon  ; 
ami,   indeed,  ihn   |i  u   of   tho  liqnii     [jnJII    hardy  ram***  firm  a 

burning  sensation,  followed  by  DHflrilBM. 

Often  aftcT  ft  few  minutoa,  precisely  m  when  tho  vapour  in  adminis- 
tered, a  peculiar,  excited  condition  ttipervenc*.  accompanied,  it  may  If, 
by  dalirium  Tin-  Qtttvtagl  i*  niirnaaws  ami  tfafl  pBtftoUtlki  with  pal* 
face  and  livid  lipe,  &c,  iu  described  at  $.  147  ;  tho  end  of  U10  scene 
1*  often  preceded  by  nuiviiUiong,  Somatira**,  hovfTtr,  ion 
return*,  ami  i.Iii-  irritation  »i  i.h«  mumwh  uifiiilt.iMi's  of  the  £iutn> 
inWtuml  canal  i»  fthown  by  Moody  vomiting  and  bloody  stool*,  with 
ronaidcrnblo  pain  and  general  cutioring.  In  thin  wny,  a  person  may 
linger  *crcrnl  day*  after  '  b<*  h  •  1  ion  of  the  jioUon.  In  11  ea*e  observed 
by  Pomenjy,  the  fatal  malady  was  prukmged  fur  eight  day.*.  Among 
thoeo  who  recover,  !»,  >      -fow  mentioned,  is  jaundice. 

A  third  lom  Ol  vyinpUuui  nan  boon  occasionally  obfioryod,  vu.  :-    I 

person  awake*  from  tin*  0010%   the  breathing  mul  pulie  Wcomo  ajjnin 

natural,  nnd  all  danger  seeraa  U>  huve  passed,  when  r-uddenly,  aftcj  a 

longer  or  shorter  time,  nitboul  waning,  a  state  of  general  depression  and 

i.lh.j,-,    iupi«rvniii  -,  and  death  ocmir.. 

j  18S.  Poakmortem  Appearances. --The  ,  rfimppWMffftiff  frffm 

a  f.it..l  il"-r   <>f  li'piid   chloroform    i.i.tiah   Hill  Ml  llHTflnllil  Into  IttlllBI 
of  tho  mucoua  membrane  of  tho  stomach,    though  occasionally,  u^  in 
I'omoroy'it  caw,  tlmr*  nrny   I**    «n    ulceration      In    a  caoe  recordod  by 
Hoffman,*   a  woman,  H|2ed    30,    drunk    35    tu    40  gfiRMt  of    chloroform 
inn]  died  '.\illiii;  tfafl   hour.     A  i  moat  tho  wholo  of  the  chloroform  taken 

:  .iin,:   >ii   'ii.-  HM'i.    '      11     h"  ivy   tlm  i.  ■  .-I-Mii..,]   {(000,  tin  Mi-n   t|w 

htlfc      Thi   epithelium   "f  thr  pharynx,   aplgkittis,   and  gullnt  was  of  a 
dirty  colour,  partly  detached,  whitened,  softened,  and  easily  itrippfd 
The  mucoua  membrane  of  the  rtHUfih   »n.<   much  altered  in  colour  and 
oiii'H,  and,  with  rlif  duodenum,  wan  rnvamri  with  a  tenacious  grey 
Rlimfl     Than  iw  no  accbymoaia 


2.  THE  VAI'Ul'K  OK  ClUUHOKOKM. 

S  183.  Statistics. — Accidents  occur  far  more  frequently  in  the  use  oi 
phhiroform  vapour  for  aniMtln'1-i''  purposes  than  in  the  u*e  of  the  liquio 

Most  of  Hi**  BM6B  of  death  l.iumiyji  rhlnrufnrhi  vapour,  a  re  those  canard 
accidentally  in  nugioal  and  medical  practice.  A  smaller  uuiuijcr  m 
nnicidal,  wlrh   fa  I ■rinnual  purpovoa,  it*  uao  i»  oxtromoiy  infrequent. 

Tho  pereentuge  of  daaQu  eimwd  ty  chloroform  adminuu>red  during 

Dpflrati  him  1.    iniii'niiintalily  difl'erent  in  dirTurruL  i  r,  11.-.  lime*,  mi  pliice> 
*    Lthrl'uch  'f'rgrr.  UMicin,  Ste  A11H. 
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Th»  diversity  of  opinion  on  the  aubjoct  is  pnrtly  (though  not,  ^ntiroly) 
titrable,  by  tlir  degroos  of  purity  in  ihn  ■rWethsjTiri  administcrc*]. 
liferent  modes  of  administration,  the  varying  length*  of  time  of  tfao 
iMMthentf  and  tho  varying  tevcrity  of  the  operation*. 

war,  according  to  Baudena  and  QueAnoy,  30,000 
OpenUinriM  wen-  'Ion.'  iuhIt  i:h lm«»li  c tn     1ml   only   om-  death    omi 

AvWbU  to  the  anesthetic.  Sanaom  ■  put*  tho  average  mortality  at 
f5|ei  10,000,  Sussbaum  at  1*3,  Kichnnlaori  at  2'8,f  Morgan  J  at  3  J. 
lu  the  American  VTA!  'if  MOBMloO,  in  1 1,000  operation*,  there  Rtti  *«veii 
«l«lh*— that  U,  G'3  per  10,000,  tho  highest  number  on  a  large  ecolo  which 
TpMia  to  bo  on  record.  In  the  ton  years  1888-160%  103  death*  or- 
bited to  chloroform  in  England  nnd  Wales,  viz.,  88  deaths  (57  male*, 
31  femal*)  fnmi  accident!  (uo  doubt  in  it*  umu  a  general  ftiiawtlntir),  \\ 
l^nuiii,  **  frmnlos;  from  3iuVi<  .  olitary  case  of  mnrdor. 

|18t.  Suicidal  and   Criminal  Poisoning  by  Chloroform.— Suicidal 

tiing  by  chloroform  will  generally  Ik*  indicated  by  tin*  •mm.miimIih  * 
oromstancea ;  and  in  no  ai-e  hitherto  reported  ban  there  been  any  difli- 
afty  or  obtrimty  a*  to  whether  tlio  narcosis  wa*  aoM  induced  or  not, 
Aa  inUrrrating  case  U  rolntrtl  by  Schaur-nsUun,{  in  which  a  phy*i< ll  » 
resolved  to  commit,  suicide  by  chloroform,  a  commencing  amaurosis 
Wring  preyed  upon  hia  mind,  and  In  laving  been  determined 

l/r  witnessing  an   oocidenUl    death    by   this   agent,      lie   accordingly 

pfcgged   his   no<trilsy  titled   on    to   the   face  nn  appropriate  mask,  und 

fastened  it  by  p  tripe  of  adhesive  piaster.     In  such   an  ina lance,  there 

cetld  be  no  doubt  of  tho  suicidal  intuit,  and  thr  question  of  accident 

would  be  entirely  out  of  the  question. 
A  dentist  in   Potsdam,)!  'n  °  "^te  °*   (jr**>st  mrntal  deprauioii  from 

mberrasscd  circumstances,  killed  hia  wife,  Iniu^lf.  and  two  children  by 

caiorofonn.     Bttftb  -  mneearo  fortmmUly  very  rare, 
flier*  i*  a  vulvar  idoa  that  it  i«  poaafbla,  by  holding  |  olotfa  -aluraud 

wiib  chloroform  to  the  mouUl  d  ■  ali-cpiux  rau-son  (or  one,  indeed,  dm 

lectly  awake),  *°  produce  mdltm  irjeeii*il'ila>  \  but  such  an  occur:-. 

u  against   all   exrenmcntal   and    clinical   evidence.      It  is  true  that  a 
ssj   person  might,   under  encli  circumstancea,  faint  and   become 

IfiisiMii    Ijy   mere   aexvoa*    nbuck ;    but   a   true   sudden   nuicunU    is 

ibeaa  ben  made  some  interesting  experiments  in  order  to  sacorUin 
aWtbar,  under  any  circamsUnr**,  a  sleeping  person  might  he  anawthctisrd 
The  train  result  appears  to  answer  the  question  in  the  uJHruiutivc,  ll  least 

•   Cticntfon*  •  tff  Aeita*.  a*..  LondOB,   1M*. 

t  Jtfst  Taaus  mnd  Onvttt.  1870. 

Z  JeW.  &x.  </  rirfim^  im. 

|  XfdU  :  JtmnJkmA  tier  omoU/^A.  JMtttV,  p.  787,  Ttibwgto,  lMt 
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with  certain  persona ;  but  even  with  thece,  it  can  only  1*  done  by  uaiag 
tho  grontcat  skill  and  core,  firat  allowing  the  sleeper  to  breathe  very  dilute 
chloroform  vajxnir,  and  then  gradually,  udlflbiting  stronger  down,  and 
Miking  the  doth  or  inhaler  away  on  the  elighteat  aymptom  of  opprwwhmk' 
wekefuinew.     1:     ■  ■  '"  '  ,l>rt  °a",»>  hownvpr,  |hi  individual* 

twroV  1 1  ii  mm  1 1  <r  ■  •'  01    befog  i*xr*wd  to  tiio  vapour     This  eautiou* 

mill  anion  lifie  UetWaj*t  tlnti,  i.->  not  likely  to  \k  iixil  D]  liwnl  claw, 

or,  if  used,  to  bo  successful. 
J  180.  Physiological  E rTocU—  Chloroform  b  a  protoplasmic  poteen. 

Arrnliht.:,   t    |  Jimii'llc.   pluill  -  -    Ul  .   M  II    1m     I;  |[ 

•  unl  BO  lODgST  befog  nciwitive  U>  tin:  Hlimiilua  of  light  Isolated  animal 
coll**  like  leueocytce,  lone  through  chloroform  VfepODZ  tlioir  power  of  opon 
Unoous  movorncn^  and  many  bacteria  cjnuc  to  multiply  if  in  contact 
with  chloroform  water.     According  to  Uinx,  ililoruform  BU  man 

M  t"  lie  explained  through  iU  producing  ft  weak  coagulation  ol  the  cere- 
bral gengHoe  etUfl      A*  nlrfladyiiionti.nl.'. I.  .-Moi 

tbi  rod  blood -corpusiclei.     CalOTOftxu  I  fiu  peripheral  rnda  of 

the  nnrvcM  of  sensation,  no  that  it  0SOIC1  irritation  of  the  .-»kin  or  mucous 
membranes  when  locally  applied.  Flourans  considers  that  chloroform 
firat  affect*  th«.-  '.Trhi-nn,  then  the  oenbellum,aild  li-nily  fee  mm:i.:I  BOfds 

the   *-.I.Kil      ■  ■■!■::■.:    i    ■  \\     ■■'      (  ■..!■■      I 

diminish  rininllj  the  i'\cUahilit\  of   tin*  yrey  aii'l  the  wiiiii-  BaVfVMU  «uV 

atenco  of  kha  in  mi.  and  thi*  is  the  cmq  with  chloroform,  other)  nnd  mor- 
phine ;  but  apparently  tin*  i*  not  the  toae  with  chloral  hydrat*,  which 
only  tKmfnMw  tlu  mrulm  tivity  of  the  curiam!  surwUncn  of  the  brain, 
nnd  leave*  Iho  grey  substance  intact.  Corresponding  to  the  cerebral  para- 
l\   i.'.,  id--  I.n"  .    .        i;i  I    !ii<-    In-art    I  •*  ;iU  *lower  and  veeJett.* 

Thn  Hyderabad  Commission  tii.vI.-  7:i."i  rejaarehfls  on  doga  end  mniikoye, 
und  found  that  in  Batftl  BUCOeiej  *a  for  a*  UDB*fl  animal*  Vt  OOQMUeili 
the  respiration  ceased  before  the  heart,  and  thi*  may  be  considered  the 
no  mini  mode  of  death  ;  but  it  in  probably  golftg  tOO  far  to  say  that  it  i* 
theexelmivo  form  ol  tatli  En  man,  for  then  have  Wn  puhifnii. , 
in  which  the  heart  failed  liret. 

£  180.  Symptoms.—  Thero  is  but  little  outward  difference  between 
nun  nnd  nnirauK   in  regard  to  the  symptoms  caused  by  breathing  chloio> 
form  ;  in  the  former  we  have  the  advantage  that  the?  seusatiorw  preceding 
i,  on  be  deaoribed  bj  Ihe  L&Airld 

The  action  of  chloroform  u  iiaually  ilividfd   Into  thfM   BON  or  le** 

distinct  <Ugs.     In  the  first  there  U  a  ''drtrnkm"  condition,   ehangat 

HI   the  at'iiae  of  smell  and  btflte*  tad  it  maybe  hallucinations  of  vwion 

and  hearing  ;  there  am  uluo  often  curioue  crcepin™  Bcnaations  about  the 

.  :in<i     tuotimoe  exceasive  musoular  notion,  cmwiii-'  vSolaftl  struggioe, 

*   Kohcrt'*  Lfhrtmrh  der  /ittorirntinntv . 
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I  hire  ilao  Ami  r ipOaptffom  convulsions,  and  delirium  u  almost  always 
p*nt.     Tho  fac«  faring  this  *tago  i*  generally  Hutted,  covered  with 
'ion,  iinil  the  pupil*  contracted,      I  lip    imv  hut  from 

oncruinutc  to  several,  and  p&aec*  ink;  tin:  *"■<„„/  ^taye,  or  thai  of  depm 
men.  Spontaneoua  movement*  ccoac,  oenaihility  to  all  external  stimuli 
'JMii^io*,  Him  ;»iti.Tt  rail  into  a  ']"«;.  .Iron,  tlic  ■  I 9QK Emu  n<-.  i  -  iit.n>l> 
lort,  ami  r*nV«.  movi  nn«nlH  art-  more  and  more-  annihilated.  The  tempera- 
tar*  i*  |c*a  than  normal,  the  nepEmtloM  are  slow,  and  the  pvJM  U  full 
■nddow.  Tho  pupil*  in  thi*  <*tuj;c  nro  usually  diluted,  all  the  muscle* 
nd,  md  the  BnJMGtn  ***  hont  abom  k  inj  dirveli ML  If  noir 
th*  iniialalion  of  chloroform  iv  inti-nnitli'il,  the  patient  waki-n  within  a 
lorif>l  which  ia  usually  froEQ  tw.-at  |  U)  forty  1  mi  BtfjBj  but  D  ftj  bo  several 
boon,  after  the  lift  inhalation. 

Tli*  fAm/  *M.//*  W  that  of  paralyiis  ;  tho  pulao  becomes  irregular,  the 

mptratioiu  npMflcUi  there  i»  a  cyanotic  colouring  of  tin-  li|K  and  rkin. 

*hili  thr  :  .in.    widely  dilated.      Death   follows  quickly  through 

puelyaia  of  tho  respiratory  centre,  tho  respiration*  iSret  ceasing,  thru  tho 

pokn;  in  a  few  caw*,  the  heart  c«AA*a  flrat  to  heat 

According  to  ftunaoma  fuel*,*  in  100  QMM  of  dcntli  hy  chlorofonn, 

i)er  cent  occurred  befall  tho  full  narcosis  had  been  attained,  that  in 

14  first  atige,  34  7  during  the.  second  atagn,  and  "JO'fi  ahortly  after. 

<So,  .il«n,  KnppeJaj  has  recorded   that  m   1 01  QtMOf  death  from  ohlOK> 

iorm,  i"  7  percent  occurred  befczi  the   tall   effect*  gpj]  ,V2*  2  during  the 

lull  effect     Thin  confirm*  tho  dictum  of  Hillroth,  that  in  all  aUge*  of 

iftavthecia  by  chloroform,  death  may  occur.     The  giMftflVyof  chloroform, 

which,  when  inhaled  in  a  gSven   time,  will  produce  dcntli,  i*  unknown  . 

for  all  depends  upon  the  greater  or  lea*  admixture  oi  air,  and  probably 

en  other  condition*.     It   ho*    boon   laid   down,   that  the  inhalation  of 

chloroform  ahouM  bo  to  managad  a*  to  insure  that  tho  air  bmathod  ah.il  1 

iinr  Ui.iii  H9  jii-i    otnt   of   chloroform.     Fifteen  drops 

bare  ceuatd  death,  but  Taylor,  on   the  other  hand,   records  a  oaoo  of 

foUnTf,  trent<*l  at  Guy'a  Hospital,  in   which  no  lose  a  <|imnl;ty  thin  700 

pnn*.  (2^5  oxa.)  wm  totaled  In  tw  nty-foOT  hotm,    Freq  n-ni  hn-athin 

"f  cliloruiorui  L11  uo  way  render*  the   inditidiml  m(V  from  faUl  accident 

A  tadyt  having  repeatedly  Ukcn  rhloroform,  woa  anowthetiscd  by  the 

none  agent  merely  for  tho  purpoon  of  having  a  tooth  extracted.     About 

Sgrma  (I'ft  drm.)  were  |viureil  on  a  cloth,  and  after  nni"  I"  tflD  in.-pn.i 

tiooa,   dangnroua  fcymptom*   began — rattling   breathing   and   conwil*iv# 

moTemeikta — and,  despite  all  remedies,  she  died. 

J  187.  Chronic   chloroform  poisoning  i*   not  unknown      It  lend*  to 
tariom  ailxnenta,  and  •ecin-i  to  have  been  in  one  or  two  innUucea  the 
of  uuanity 

•  Of.  eSL  1  ttftk  Mtd.  Jmtr*.,  UM 
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Kuchncr  record  a  tho  eoae  of  an  opium  cater,  who  ufterwarda  Idok  to 
chloroform;  he  fluttered  from  periodic  laamn.  In  a  remarkable  caa* 
related  by  Muric,  Ilia  patient,  who  luid  uhw  lir-t  been  a  iuurphiue<aWi, 
took  350  frrme.  of  chloroform  in  five  day*  by  inhalation  ;  as  often  aa  ho 
woke  bo  would  chloroform  himself  again  to  alaep.  In  thia  case,  there 
wim  also  mental  disturbance,  and  instance*  in  which  chloroform  produced 
marked  mental  aberration  ure  recorded  by  Ikthru*  and  1  >   Y      i 

§  188.  Postmortem  Appoanncoe.— The  lcaiona  found  on  section  are 
neither  peculiar  t>.  nor  <  Inr-wii-m!:.-  if.  chloroform  poisoning.  It  bat 
been  noted  that  bubble*  of  gaa  are,  from  time  to  time,  to  be  observed 
after  iKitb  in  th«  hlooii  of  BlOM  poiaoned  by  chlorofornu  but  it  '» 
doubtful  whether  tho  bubble*  arc  not  merely  those  to  be  found  in  any 
other  OQrpn — in  189  cases,  only  eighteen  time*  were  theao  gna-bubbloa 
observed,;  »o  that,  ftTOO  if  tfanj  are  ■*■—■* **Mm^  th«  chnnr™  in  a  fjiYon 
caae  that  they  will  mt  bo  eeen  arc  greater  than  the  reverse.  The 
Miiall  of  chloroform  may  bo  prwent,  but  haa  been  noticed  very  eeidom. 

$  169-  Tbe  detection  and  estimation  of  chloroform  from  organic 
sulwitancr*  is  not  dillicult,  its  low  iKiiliritf-point  causing  it  to  distil  readily. 
V- «  i  linglj  (whatever  maybe  the  ultimate  modificationa,  aa  sugseattd 
by  different  experimenter*),  the  first  stop  is  to  bring  the  substances,  tinleaa 
Mnii! .  into  »  pulp  with  Wiiii-r,  and  Kiibmit  thin  pulp  to  distillation  by 
the  heat  uf  a  water-bath.  If  the  liquid  operated  u}>on  posse*****  no 
ptrtictdiir  (m1.hu-.  ili«  - .  hlorofomi  may  in  thi*  way  bo  recogmaed  in  the 
distillate,  which,  if  neccasary,  may  bo  redistilled  in  the  tamo  manner, 
so  aa  to  concentrate  the  volatile  matter*  in  .1  *ni;iii  ■  om;u  . 

There  are  four  chief  teeta  for  the  identification  of  chlorofoim  . — 

(I.)  Tho  una!  distillate  i»  tested  with  a  little  nniline,  and  on  alcoholic 
solution  of  aoda  or  potaah  lye  ;  either  immediately,  or  upon  gently 
warming  tin-  liquid,  there  ia  a  peculiar  ami  penetrating  odour  of  phenyl* 
carbylamino,  CaH.NC  ;  it  is  produced  by  the  following  reaction  : — 

CHC1,  +  3KOH  4-  C«I  I4NHS  -  OfiJSO  +  3KCI  +  311,0. 

Chloral,  trichloracetic  acid,  bromofonu  and  iodoform  u1m>  give  the  aaaue 
EMI  Hon  j  on  the  other  hand,  othyhdene  chloride  doe*  not  yield  under 
the**  cireumatancea  any  earhylnraine  (iaonitrile). 

(2.)  Chloroform  reduces  Fehliug'a  alkalino  copper  solution,  ufirn  a/j 
to  a  distillate,  thue  excluding  u  host  of  moro  Hxed  bodiea  which  have 
the  same  reaction  ;  it  10  a  very  excellent  test,  and  may  bo  made  qUAfiti 
active.     Tlie  reaction  is  as  follows  : — 

CHCij+  5KH0  +  2CuO-Cti/>  +  KaC03+3KCI  +  3H,0 ; 

thua,  every  100  parte  of  apron  wide  cquala  $3'7.»  of  chloroform. 

*  Xiomwca'a  JfanJbuA,  Ba\  15.      r  Mai.  Timat  1865.        Z  Sehaaeasteiu  (Of.  cit.). 
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(3.)  The  fluid  to  be  tested  (which,  if  acid,  should  be  neutralised),  is 
distilled  in  a  slow  current  of  hydrogen,  and  the  vapour  conduct*! 
through  a  short  bit  of  red-hot  combustion-tube  containing  platinum 
gauze.  Under  these  circumstances,  the  chloroform  is  decomposed  and 
hydrochloric  acid  formed  ;  hence,  the  issuing  vapour  has  an  acid  reaction 
to  test-paper,  and  if  led  into  a  solution  of  silver  nitrate,  gives  the 
usual  precipitate  of  argentic  chloride.  Every  100  parts  of  silver  chloride 
equal  27758  of  chloroform. 

(4.)  The  fluid  is  mixed  with  a  little  thymol  and  potash  ;  if  chloroform 
be  present,  a  reddish-violet  colour  is  developed,  becoming  more  distinct 
on  the  application  of  heat* 

1 190.  For  the  quantitative  estimation  of  chloroform  the  method  recom- 
mended by  Schmiedebergt  is,  however,  the  best.  A  combustion-tube  of 
24  to  26  em.  long,  and  10  to  12  mm.  in  diameter,  open  at  both  ends,  is 
furnished  at  the  one  end  with  a  plug  of  asbestos,  while  the  middle 
part,  to  within  5-6  em.  of  the  other  end,  is  filled  with  pieces  of 
caustic  lime,  from  the  size  of  a  lentil  to  that  of  half  a  pea.  The 
lime  most  be  pure,  and  is  made  by  heating  a  carbonate  which  has 
been  predphated  from  calcic  nitrate.  The  other  end  of  the  tube  u 
closed  by  a  cork,  carrying  a  silver  babe,  16-1$  cm.  long,  and  4  oml 
thick.  The  ead  pop  taming  the  asbestos  plug  is  fitted  by  a  cork  to  a 
glass  tube.  The  casabastkevtabe  thus  prepared  U  placed  in  U*e  ordi- 
nary combustion-furnace  :  the  flask  containing  the  chloroform  is  adapted, 
and  the  dwaiTtstksa  slowly  proceeded  with.  It  is  U*t  to  add  a  tube, 
bent  at  right  anpes  and  going  to  the  bottom  of  the  fls*k,  to  draw  air 
eaatznooTiah-  ihrouEb  the  aj^szxsas.  Inuring  ti>e  wx*oue  proceaa,  the  tube 
containing  tike  ixme  is  keys  «;  ■  red  heal.  The  ciaorof orm  is  deeooiposed, 
and  the  ehlorixie  ccsB&nes  w-jlL  tie  lane.  Tut  rers'tzny  ca>»  chloride, 
mixed  with  nraii  nschsmcei  ;'me.  i*.  as  tLe  tzA  '.4  to*  o}*rr*uon,  Wjied. 
dissolved  za  dihfie  znszx  sead.  sni  zwzybx&i  wisi  iCt«t  x.i»t*.  Aty 
alver  r*>V«-M*»  it  cuDec&ec  aai-  w*nr;j*>a  czri  cajt^ja&K  iiio  ciuwolont,; 

*  6.  Tidal:  xl  2M*m%*Ammr**L.  Aj*6^-Ze***r.  xV_  *±    All^  ^    :  ^^ 

*  I'dcr  u  nauauir  Jmmtwtw  tur  oca   'Xin/unw    .,,   2-'.  ».->_       li»i*£  l>Jiwtn 

DdrasLlML 

C  &  Tjdal  tt»  await  tat  ssfeiusai  saaaMCiW  1/  S*rt*utjui3;  r^on^ta.  it  *.w  u*ia_ 
vaj(  b*  xaaas  a?  z«  asc  sozjancs  Mat-  ii  zix  uuait  «oj»y*wet  u  vutnao.  toutev 
fcw,  to  yaflc  tat  liuoifgw-  m  JO.  Jfam.  I  **XL  »un  r  JMim  lnai  ti*  --uur_  «rt 
tW  is  kaU  is  ta»  Baa*  a  edsaa  «£<»«;  vm-  ti»*  srj  <iuimd'um  a  mine  u>  u 
tks  kydnsjB  Baa*  w.  sgnveuiaea  asic.  iim  •ji-jirtbt  o*  wj^r-  xanuvbaivi?  n>* 
takei  sad  essssBB  is*  ass 
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VI.— Other  Ansosthctics. 

C   UN     R  upon  manh-gaa,  the  hydrogen  can  l«e  •ii»[*lBc^l  atom 

l«y  atom  :  and  from  tho  origin*!  mpthnno  (CH,l  04H  If  lacctuivaly  obtained  ohlon. 
ruathana    or    mollis!    M.  riuc    fCH,ClJ,  ilicbletoraetliatio,  or    molhcnc  dieh!' 
methylene  dicMorido  [CH,(Jl,>,  tin  1.1  ur  <hlotofoim  (01101*1,  already 

daacrtbed,  ami  evbOB  KttneUoridfl  (OCl*).     All  lh*m  are,  more  or  Irw,  rapu: 

MUMthtala  ;  tmt  none  or  them,  save  chloroform,  ar«  of  nny  [oncological 
tmportanra. 

WithtTW  djchloruic,  r.    omrmi  ','..  W.    Kichardaon  u  an  anmthatitf.  lit* 

noiDA  eotuowhat  into  me,  Hub  w»luurlea»,  very  voUtUe  liquid,  of  epecific  gravity 
l'3fl0,  tod  l">ilin£  4i  41*.  U  burns  with  a  smoky  flame,  and  dieaolvw  bttM  will  4 
brown  colour. 

§»»'.•  PwnUn*  (I'ill^).— There  art  throo  uomera  of  penten* :  that  Wata  b 
ueed  a»  an  animthctio  w  normal  jmnMri",  *'  H,  -  CH  .  <  II.  I  !l  I  fl  ;  tttboSUfif- 
point  iiS7  38'.     It  ii  BDi  of  tho  constituent*  of  put  ml  turn  ether. 

Uuder  the  name  of  "  friital "  it  ii  n-tj  ut  certain  boapiulu  rxUimrMy,  for 
bafUaot,  hi  th"  Kiu-ri  M^dfrioiV  OhOdru'i  Bat]  I  el,  iViiiu.*  Kl  i»  euted  u 
have  no  action  on  tli*  It -ht 

One  .Iwtlit  Inu  batt   ItOaldM   ''.nit   ii-    tuu  :— A   Int.  4#m1    U,    W44    pBl    I 
penul  for  the  purpono  "f  having  iwu  molaa  lumletaly  extract*!.     He  W44  only  • 
minute  or  two  imx-niible,  and  4-fi  grate,  of  pental  tva*  the  quantity  »ta!**l  to 

been  iubaliul.       Tin    U'V  apat  OUt  otter  the -  OJHH»tinn,  I'ii-ii  Mni.iciily  fainted  and  dud. 

Tho  j«rt-mv/erfM  allowed  mlnnm  uf  the  lutjjr*  :  tin:  right  aide  of  the  heart  w&teinptv. 
Xk pM  Ol  An  finely  «tnollod  atronffly  of  peotal. 

|m  AMahycU*  (A.-ial  ioi.y.)    .  ;•     Ml      i  ,  ■  fluid  nhuahml  hy  tlw 

careful  oxuUlinii  n(  lloohol  (botttag  poUt,  JO'S*},  ll  in  larjji  drtettt  Uixir  :  in *mallrrp 
U  acta  aa  a  narcotic 

Hataldehyde  (CjH40,),»  obtained  by  treating  aeotaldeliydo  «t  4  low  tmuperatur* 
with  hydrochlorir  acid,  It  000011  in  the  form  of  priatna,  whtofa  "Mime  at  about 
III;  it  in  alw  poUunoua. 

«  194.  Famldthyd*  <  fijfi  b  a  cnlourlyei  fluid,  bnilin*  at  124";  *p«-iiit?  gravity 
•MS  at  16'.  Uy  th«  notion  of  oohl  it  may  be  obtained  In  eryital*,  the  melting 
point  of  wlik-U  la  10'6".  It  in  aolublc  in  tight  part*  of  wator  at  13'  ;  in  warm 
mitor  it  is  lois  k-IuIpU-  .  I.vmt,  on  wannlnR  a  aolution,  it  becotntt  turbid.  Paraldo- 
liyib  «cu  fWJ  dmfl  uly  to  chloral  ;  it  oauaw  a  U*wp  eloep,  »Dd  (Jvdgtvg  '••  <xptri- 
DMatl «  OH  anlrnaU)  pmilinrui  no  rouvulMvi.1  iiiuvrmnilv. 


Vll.-Chloral. 

S  105,  CbloraJ  Hydrato  (Cfifiifit)  i»  nudo  by  ttucbg  oquivalont 
'luantitio*  of  anhydrous  chloral  J  and  water.  Thn  imront  chloral  is 
in  the  form  of  r*tiiall, '^runular,  sngnr-Hlcp  crynUls.      When   U- ■■:  pun?, 

•   2W./   KiniUrhtM;.   \M\,  m.-iv.,  1-S93. 

|-  l)r  BWrBPa,    I  \'<leljahrurkr.f.  nerit/dliciu  Mtiii/-iiit  Bd.  v.,  1893. 
X  Anhydrous  chloral  ;C,UL'l5Oj  is  an  oily  liquid,  of  apocttto  gravity  1  ■&«»  at  18" ; 
it  boil*  at  07'7*.     It  i*  obtained  by  the  prolonged  action  of  otfttSM  on  absolute 

■tlnihnl 
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the  crystal*  are  larger.  Thooo  molt  into  a  cloaT  fluid  at  from  4S'  to 
dd  tlif  u.<  N-d  max*  i-oHdittcs  u.'/iin  .it  I8"fl  .  Chlon!  boSl  ;il 
■...I.!--  UQ  OoM  chloroform,  requiring  four  time* 
it*  weight.  The  only  substance  with  irUah  ahtanl  liydi.it-  Eft*}  w.-ll 
bo  confused  U  chloral  alooholnU'  ((\,M  IjOJ  bill  OhlonJ  ajaoholata 
melt*  at  :i   lower  temperature    (  »."   ),    mid     ImIIh    :il    ;i   lii'-In-i    lllH   i 

tabic   ii        'id   chloroform,     md   rfllTrf  readily,  whereas 

cli  -f..:      .-..t:-r|v    Inirii.  . 

Chloral  hydrate  BOUpUtcly  vnlntilispc,  and  nm  he  distilled  in  ;i  vitcutB) 
vrffihoat  oojBge.  If.  however  I  oiled  in  air,  it  undergoes  alow  decom- 
position, the  first  (lortions  of  the  distillate  being  ovcrhjdratcd,  the  lost 

point,    therefore,  uud<  pj**«»« 
rixo      The  unounl  of  hydration  of  |  imhui.  fd*l  Kznpfa   Isof  practical 

e;  if  too  much  water  i»  piwnt.  tin-  rhlonil   : 
mlly  in  warm  weather     if  too  little,  it  way  become  acid,  and  in  port 
i-iblo  from  the    formation   of   mcta-ehloral   {Qflfi\fi£>       Chloral 
U\  bj  thfl  UtSOD  of  the  volatile  or  And  nlk.ilic*.  Ud*00rai><^''d.  :tn 
alkaline  fonuiate-  and  chloroform  rwanltiTlg  thus — 

C.IICM  Ul;<  I  *  NallO -  NaOHO,  +  1 1,0  +  CIICI. 

Trichlor  icoefa  arid  ii  dooompOMd  in  ft  aimtbi  manner. 
Stetiatice.— Chloral    caused,   daring    fa     ten    year*    lo83-18nJ    in 
England   and  W  Mr,    IS?    d*nths — via..    Ill    <si»    male*,    SS    fatal*) 
■ccidenUih     [0  ill  males,  1  fomalc)  from  mlddfl,  nnd  n  i-asn  in  which 
:*1  was  thr  agent  of  murder. 

196,  Detection.— It  to,  of  course,  obvious  that  after  splitting  up 
bud  chloroform,  the  latter  gas  i"?  detected  by  dEitUktloa  and 
applying  the  tests  given  ftl  p.  IDS  Hid  s4g.  Chloral  hydrate  iaaohdilr 
in  one  nnd  a  tiulf  time*  its  VroSgU  ol  water;  the  solution  should  he 
perfcctly  neutral  to  litniue.  It  la  oI*0  aohihlr  in  'thcr,  in  alcohol,  and 
in  carbon  dixitlphido.  It  may  l»o  extracted  from  its  solution  by  slinking 
out  with  ether.  There  should  ho  no  cloudiness  wlu-u  a  solution  is  tailed 
with  *ilve.r  nitrate  in  tho  ..old  ;  if,  however,  to  a  boiling  solution  nitrate 
Od  0  liitlo  ammonia  oro  added,  khtN  ll  I  mirror  of  reduced 
silver. 

3  lt'7.  The  assay  of  chlorul  hydrate  la  solutioua  Is  beat  effected  by 
Ulllg  tho  solution  with  slaked  BfM  ,  the  distillate  i*  received  in 
water  contained  in  %  graduated  tube  k*pt  at  a  low  temperature.  Ibi 
ohlOfOfoOD  llBjaj  to  thfl  bottom,  nnd  is  directly  road  Off;  tli''  number  of 
c.0.  multiplied  by  2'Ofil  squall  tin-  ireigbt  of  the  chloral  l»v 
prt- 

iicr  method,  accurate  but  only  a]  pBoable  to  Uie  fairly  pun-  «ub- 
■tnnoo,  is  to  dfatolve  I  to  2  grin*,  in  water,  remove  any  free  acid  by  baric 
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carbonate,  iml  thru  trout  the  liquid  Lhu*  purified  by  a  known  volm 

■standard  soda.  The  nodn  ii  now  titrated 
back,  OIJBg  htuiu*  U  mi  mdicutor,  eaehc.c 
of  normal  ull-ah  Tii-iitraliiad  by  the  ample 
corresponds  to  01C30  ^nu.  <jf  rlilural  liv 
Urate.  Small  ojnutitiet  id  ■  lil<  i..l  Ir.drale 
may  bo  conYotucntly  recovered  fr«-ui  01  U 
plea  llqnidi  by  ihrirtng  Ihtn  np  with  atbar, 

mid    removing  the   etherc.il    lnwi,    in    tlio 
tubv  reprwonwd  in  the  figure.*     Tbl  - 
iiiukI  hi-.tll(.iwi*i|  Im.'Vji.,,;.)!.    ■■>Mit.ui<-..u-: v  ; 
but   than*    U   in    tliU   \»nv   titiuli    low  of 
chloral.    The  l»c*t  method  of  •  - 1  i  1  n 
minute  quantities  in  to  olknUnr  tin;  liquid, 
tmd  slowly  distil  the  vapour  through  *  rtd 
hot    riHiihnscinntiilM'     rhnrged    with    pure 
lime,  as  in  the  procivA  doWUlbecl  at  p.  163. 
A  dilute  solution  of  chloral   DUTJ  also  \k 
tro*t«d    with    I    ?iueeopp*r    couple,   tl«t 

li.-i-iriil.    1    vi||'o;;iii     tiffaki    lilt*     limi.'riili'    llj», 

and  tlie  reaultiiij:  cliloride  ma\  l>   Lit  rated, 
as  fa  water  unalyiw*,  by  silver  nitrate  Mid 
jioUndic  ehrornat-*. 
8  198.  Effect*  of   Clilaral  Hydrate  on 
Animals.—  KxjicriiuciiU  on  aiiunala  have  taught  us  all  that  is  known 

'  The  lihtim  it  from  M  FooJn  "  ;  the  description  may  bo  here  ic|*-at«l :— A  is  a  tube 
of  any  lUmeaalona  mont  couvenlcut  to  the  analyst.  Ordinary  burette  size  wilt  pa 
tiapa  bo  the  moat  stillshl*  fnr  mutina  wcuk  ;  (fat  ui\*>  |»  mniished  with  a  sluptwrk 
nd  is  bent  at  H,  Tim  tuna  At  K  having  a  very  amoll  hut  not  quite  capillary  tore. 
Tin  Iowot  wnl  ik  hI'jw'IhmI  to  u  Unjftli  of  |iri-«(iirt<-(ul>iiij£,  anil  i*  roiiuarU-d  wit-li  a 
atiudl  rnwrvuir  of  inurcury,  moving  up  uiul  Oowa  by  lueana  of  a  pulley.  To  hm  the 
ap|*arotu>:  Kill  tho  tube  with  mercury  by  opening  the  clamp  at  H,  and  the  itoj) 
at  II,  ami  ntininu  thv  rwrvuir  until  the  murcury,  if  ulli-wcd,  «onld  How  uut  of  tlic 
beak.  Now,  tho  leak  la  dlppoil  Into  tho  liquid  to  ho  extracted  with  the  Mil  rent,  mid 
la*  !mvi*nn|(  tlm  rmnrvmr,  4  KftOnfl  TW  BUD  t-  Brent-".!,  uliicli  iluu-  ll.<  '.i.jiiMl  into 
tllo  tube;  in  U10  uimu  way  thu  other  :-  mud.'  to  roUoW.  Slumld  the  liquid  Iro  to 
tliiok  that  it  is  not  poulblo  to  got  it  iu  by  mean*  of  suction,  dm  lower  and  •  i  u.. 
In  bo  i»  disconnected,  and  the  lyrupy  hum  wnrkt.l  in  thnni|<li  the  wide  cud.  WMB 
the  cthoi  has  been  auvked  into  tho  uppniatua,  it  ii  emptied  of  mercury  by  low. 
tin-  rmarvolr,  and  thru  lirrnly  clanpM  at  II,  aOd  Chi  Mt.ijM-nik  ;ilw>  elimml.  Tn* 
tul»  may  now  ha  ahakon,  ami  tlion  alloatMi  to  atand  for  the  llqul  I-  to  npll  -r.-. 
Whan  thor«  it  a  fpwi  line  nf  rlonuroahnn,  hj  vaiaiiip  thi>  roatirvnir  alW  njwniug  tlia 
clamp  ami  xiojxxH-.k,  tlio  wholo  of  thtt  light  »->ivciit  run  do  nm  out  of  the  tubu  into  a 
flask  or  beaker,  and  rocororcd  by  diatillntmn.  Vor  heavy  aolvonU  (auoU  aa  chloro- 
form),  which  aiuk  to  tho  bottom,  a  nimple  bnrtlte,  with  a  fine  exit  tube  La  prefer- 
able ;  but  fur  iwtmlantn  etlirr  ordinary  itther,  Ae„  tlia  apparatus  figured  1*  ratremalyr 
naefal. 
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of  Iho  physiological  action  of  chloral.  It  Una  bMlfl  l&OWB  that  the  (tag 
influence*  iderably  tho  circulation,  it  first  exciting  the  htftrft 

icliou,  and  then  paralysing  the  automatic  centre.  The  heart,  as  in 
animal*  poisoned  by  atropine,  atop*  in  diastole,  and  the  blood  jm  ..uic 
•inks  in  proportion  to  the  program  •  panljtlt«i  tho  enrdiuc  centre.  At 
the  same   I  n^piration  is  riowvd   ROD*    finally   reasu«      while   the 

heart    <!iiin.<     to  bvtt     Ibi  bodj  ttmponfcuri  "f  iiic  vrvm-blooded 
animals  is  very  remarkably  depressed,  according  to  r'nlek,  ivcntoT'6". 
Vomiting  has  been  rather  frequently  observed  with  do^s  and  caU,  I 
wh*  n    1m    Mm;:  Iimm  been  taken  into  the  system    >\     >  l>ctttftllft1RH  injeetinii. 

Tlir  Accretion  of  milk,  according  to  Ruhrig,  i»  also  diminished.     Etofloi 

action.'*    through    small    dose*    are    intensitcd  ;    thn.nij;h    lir^.«',    much 

diminished.     -025-05  grm.  (-4-'7  (Train),   injected  aubcutancouxly  mt» 

.  cause*  i\  slowing  of  the  respiration,  ft  diminution  of  ronV*  BXdtl 

bility,   and  lastly,   its  complete,  cessation;    this  condition   Iftitl  fttTOrl] 

hours;  at  W&f{th    tin-   inll&ftl    NtOEBI  10  it*  riorum!  ntate.      if  tho  dose  in 

raised  to  i   jrrm.  (1-3  grain)  after  tho  cessation  of  rcitt      mOTOSLtOtft,  thfl 

i*  pnndyAed- — and  a  paralysis  not  due  bo  im\  ■  *  -  ( .  I  ■ .  *  1  action  of  tin* 

ragua,   but  to  a  diroot  action  on  the  cardiac  ganglia.     Rabbits  of  the 

ordinary   weight  of   2   kilos,  m   fully  narcotised  by  tho  subcutaneous 

i.ion  of  1  gnu.  ;   the  sleep  [e  ewj  profound,  tod  tftvta  MTUftl  hours; 

aimal  wakes   lip  -<[K.iuuuieoualy,  and  itt  apparently  DOM  the  worse. 

If  -  *rnw.  aro  adniinit   :<.l,  ilM-  narcotic  effect*,  rapidly  developed,  m 

much  prolonged.     Thara  w  a  reucirkablo  diminution  of  temperature,  nn«l 

thn  onrmi  p  ml  inn  ceasing  without  convulsion  or  other  sign. 

Moderate. -sixed  doga  require  6  grms.  for  a  full  narcosis,  and  tho  symptom* 

are  similar ;  they  also  vrake  after  many  hours,  in  apparent  good  health.* 

§  199.  Liebreich  considered  Unit  tho  action  of  chloral  was  due  to  ita 
beiag  InokftV  up  by  tho  alkali  of  tin-  lihuhl,  itml  tin-  -\.  :  thiw 

brought  into  a  slate  precisely  similar  to  it*  condition  when  amtMthelisod 
by  chloroform  vapour.  Thin  viuw  lias,  howover,  bMfl  pEOTOd  to  bo 
orronaous.  Chloral  hydrate  can,  it  i*  true,  be  decomposed  in  pon 
by  the  blood  at  40  ;  but  the  action  toOSt  be  prolonged  for  jwvernl  hour*. 
A  1  percent  aolution  of  alkali  does  not  decompose  chloral  at  a  blood-heat 
in  tho  time  vttlut.  which  ehloral  nets  in  the  body;  and  since  narcotic 
affects  ar*  commonly  ohaorved  when,  in  the  fatty  group,  hydrogen  has 
ii  dbjplftttd  by  rliluiinr.  it  is  more  probable  thai  chlttftl  hydrate  i« 
atorbod  and  circulates  in  the  blood  as  such,  and  is  not  broken  up  into 

loroform  and  an  alkuline  formiate, 

J200l  Effects  of  Chloral  Hydrate  on  Man— Sin        h     vear  1869^ 
in  which  chloral  was  firet  introduced  to  medicine,  it  bus  been  the  cause. 

•  C.  I'm  Palck  leu  dlviilnl  the  •ymptoin*  into  H)  Preliminary  hypnotic :  (2)  so 
Uyoamic  itale  ;  *»«!  (*$)  *  «-m*tow  condition. 


I^X 


iMKTA'S:    rHUIIt   EFFECT*   ,\M)   LEnXTlOX 


t§  -o.. 


of  a  number  of  aooidaotaJ  and  other  <.aao«  of  poisoning.  I  rirxl,  up 
to  tho  year   1884,   rMOVdtd    In    incilii-.il    lit  ;  lirtj-rmp   ca*M  of 

poi*oni:i-.'  I  v  chloral  hxdiutr,     Tlii*  number  i,*  a  <niaJl  proportion  only 

oJ  the  ICtasu  EUffiB  i ■  dying  from  thin  cause.     In  nearly  all  the  eases  tha 

m  was  takati  by  the  mouth,  but  in  one  instance  the  jmtient  died  in 

Am  hotn  ,  .ift'-i   having  nijcrl.-d  j ti t « »   lli*   n<  him  MgDM    of  oMotal 

liyilrAto.  Than  ie  also  ou  record  u  caasin  which,  for  the  purpose  of 
producing  tturgical  nnflMthonio,  6  £rm«.  of  chloral  wore  injnetod  into  tho 
vein*  ;  the  BSD  dM  Ifl  U  m:iny  minuUt* 

8  201.  Fatal  Done.— It  i*  impossible  to  *UU;  with  any  cxactm-s*  the 
precise  quantity  of  chloral  which  may  cause  death.     Children   bear  it 

better,  in  proportion,  than  uiiult*,   whfl I   i«>rson<*   (especially   those 

with  weak  hearts,  and  thOM  tPoMnadtoapflpUary)  am  lifcriy  to  h*  strongly 
affected  by  very  muoII  done*.  A  doae  of  '19  gnu,  (3  urainit)  lum  been 
fatal  to  a  chiM  ft  yaor  old  in  In  hour*.  On  fahl  QUttC  liand,  according 
to  ilouchnfa  obaorvations  on  10,000  children,  he  consider*  that  tho  full 
iliw:i|>iutir  ■flad     'f   ■  hlornl  can  be  obui it  ,-  with  thorn   in  th* 

fiilUiwinK  ratio  : — 

i'IhI.Imh  .in  tatyaaa   to*     I  toi'5grm.  <ism  iossm  gram*) 

I     „       M      a  .. »       .1  (30*8  ..  «-S     „    ) 

.  >      ..        m       »..  *        ••  l*M  aM      n     ) 

These  i(U*Dlilie«  heiiiK  disaulvwl  in  100  e.c.  ofntl 

l  |,„w  doooa  are  eortainly  too  high,  and  it  would  bo  dangerous  to  take 
r.hfnt  a*  a  guide,  since  death  Inw  OOQUZPad  in  I  child,  aged  5,  from  a  doao 
BBktk  (t'J3  grains).  .Medical  men  in  Eugland  consider  '20  grain*  a 
very  full  doso  for  a  child  ol  four  yMn  old,  iind  00  for  an  adult,  while  a 
ia  recorded  in  nhiohadott  of  1*9  gnn.  <S0  graina)  proved  fatal  in 
tirty-ftve  hour*  Uj  a  young  lady  aged  'JO.  On  the  other  hand,  w«  find 
a  caxt  in  which,  to  a  patient  autfcrinn  from  rpilrjitir  mania,  ■■  1< 
Ul  fjrms.  (II  »'  )  iif ''hlonl  In <I rate  was  administered;  she.  sank  into  a 
dei»p  ili'i'p  in  livM  iiiiniilfM,      Subcutaneous  insertions  of  strychnine  were 

applied,  tad  after  daepbg  for  forty  eight  h  itira,  than  mi  raoofarj.     On 

*  T)ii>  lUnn'-iuim  pui'Lur  m   iciiuilii' ad  by  M.  Ore.     la  s  case  of  traumatic 
uunuff.  in  arMon  M.  Ore  Injcctoil  into  tho  vital  Bgrao,  M  aTilflral  In  10  gnu.  el 

«Oter>  thsW  WW  UruftXHMl  ttnu'iiftihility.  lading  rl.-.vn  Ii-.mi.  - 1  •  i  •  nnuhi'h  in..--  . 
aatafttl  operation  ou  the  thumb  was  ptrffatiaad  The  iaxt  day  Mane*  wore  ia- 
jocted,  vrhrn  tho  ii»«'n*;l»ility  lute«l  eight  hour*  ;  *u>\  1>  pv  <-  aw  Eajaotad  uu  <»«:h 
Dftai  <«"  rolluwiiiK  <Uy>.  Tli  in.ii  u<  "wirl  In  inotflfti  cava.  On  tunilietised 
jliuti.-.liiiK'Iv   (i   I'iimiI   bj    |M.H;tir.-   (Ill      -  i;  "ii  i  riu-  -i  -   H0s4U     0t   bll    » >  ;  i :  J  -  r  *"    lOM    Ebl 

!  v.iii,   iii<l  InJsCted  I"  "'ii-  "I  .Moral  hyrlrnri*  with  40  of  SBktsX,     Tho  patient 
IvoAttii'  in-,  n   i  m  Iiol*'  t|ii.nitily  rttw  irij»«t-«l  with  "  Ui%$  AsUNOKHb)  rnp- 

ytlUnl  etlt<  I  'm  :>m4htug  tho  OpSEMtoa,  thl  psttcot  wm  taiwr<l  imm«- 

•listely  by  tlio  KppUottioi  of  IB  "l«lrio  current,  one  polo  ou  the  left  »ide  of  the  a«k, 

thoothrron  the  cpinaaltiuiii.      Jount,  .('-    J'/i^  .   I.    IV,   |>,  314. 
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the  third  day  a  vivhI  Kfiriaiuial  rash  appeared,  followed  by  desquamation. 
The  sxamplf*  qnnted— tiio  fatal  do**  of  1  •!)  gnn  ,  and  recovery  from  11 
gnns.  ere  the  two  cxlre me*  for  adult*.  From  ctlter  aw**,  it  appears 
tolerably  plain  Uiat  nnvt  people  would  recover,  especially  with  appropriate 
treetaxnt,  from  a  singie  dote  under  8  Km*.,  but  anything  above  that 
qaeatil y  taken  at  one  tine  would  be  very  dangerous,  and  doae*  n(  \  0 
JCnas.  and  above,  almost  always  fataL  If,  however,  6  gnna.  were  tal 
divided  doaea  during  the  twenty-fear  bour*.  it  oouid  (accordion  to  Sir 
R  W.  Rwhartlaon)  be  don*  with  safety.  Ttoe  time  from  the  taking  of  the 
poms  till  death  rarsM  owalerably,  and  is  In  part  dependent  on  the  do**. 

In  seven  case*  of  lethal  poesomng,  Una*  persons  who  took  Uie  small 
doaca  of  1  2br  d-.%  and  1*95  grata.  reaycctiTcty,  lived  from  cijebt  u>  tan 
nowri  i  two,  taking  4  sod  5  gnna  reapeetiveiy,  died  vary  shortly  alter 
the  atrminirtratano  of  the  chloral  In  a  sixth  ease,  related  by  Rio* 
which  3*13  (ram  had  been  taken,  the  patient  lived  an  hoar;  ax. 
another,  after  a  doae  of  i  arm*.,  recorded  by  Jolly,  death  took  place 
wiihm  a  cjnartar  of  an  how. 

}  20t_  Bjmptom. — Wi th  rw«i#rate  dose*  Ui«n>  am  learticaliy  no 
iygOs<is,  save  a  ilioniiiiaaa  coming  on  imperceptibly,  and  followed  by 
baavy  sleep.  With  daaaa  up  to  2  gnus.  (30*9  grama},  th*  hypnotic  state 
is  pBEfaetrr  nasler  the  eosnnanad  of  the  will,  and  if  the  paraon  r  booses  to 
walk  abaci  <sr  ssnjaae  in  any  orcaraUioo,  he  can  wan!  cat  sleep ;  hot  with 
which  inad  to  danger,  the  narcoau  is  completely  niaoontroi- 
of  the  steeper  is  often  strikingly  like  that  of  a 
ef  temparatnre  1  isjinnnilng, 
iaiMa  tie  to  twenty  minatej  after  taking  the  oW-eotottonaUy  sleep 
is  laeoaoVd  by  a  dfiiinnm  state.  I>nring  the  deep  atamher  the  face  as 
law  canta  the  sleep  pesetas  directly  into  death 
In  others,  symptons*  of 

deaeribrd  by  the  patient  himself,  Dr. 
honriy.  IS  gms.  of  chloral  hydrate. 
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l6o  rOlNOKS:  THEIIt   ErKBCTS   AMI    UAUOllUN.      (§  2 

§  20t.  Dm  trtatuiriit  -if   I'iiti-  chloral  |*oi*oniiig  which  hn  been  D 
successful  i»  tL.it  by  strychnine  injections,  and  the  application  of  warmth 
to  countcmct  the  low  of  temperature  which  is  bo  constant  a  phenomenon. 
As  an  illiutmriui)  uf  the  treatment  by  »lrv- Iimi-,  tfl  interesting  cm* 
recorded  It)'  LuviiisLein*  hkiy  be  quoted. 

A  man,  thirty-five  year*  old,  took  at  one  doac/f»r  tin-  pu|MM«l  j-nride, 
Jl  jjrin  .  >'i  rlil  mi.  hjdrntc.      In   hull  »"ards  ho  woa  fouail 

ui  11  deep  alccp,  with  Audi  oil  facp,  swollen  vsins,  and  a  pulse  160  in  the 
minute.      After  a  further  half  hour,  the  eongcation  of  tho  head  was  ptill 
molt.'  ItriklngJ  the  temperature  woa  39-Ti    \  tin-  pulse  hard  ami  bouii 
,-»'J  i  the  breathing  laboured,  at  times  intermittent. 

ArtihVml  r*<*ptnitmn  win  at  onoe  commenced,  but  in  IpftiOftMl 
about  another  half  Idmi,  ilir  face  became  dtndl J  pair,  the  truij*raturr 
sank  to  329'.  The  pupils  contracted,  and  tho  \>t\W  woa  scarcely  to  be 
felt;  3  mgrmt,  ("04  grain)  of  strychnine  wero  now  injac.Ud  fiubcatane 
ously  ;  thi«  caused  tetanic,  convulsion*  in  tho  Dpptf  part  of  the  bodj  and 
trismus.  Tho  heart's  action  agnin  became  somewhat  stronger,  the  ttn> 
perature  roao  to  33-3",  and  the  pupil*  dilated  ;  but  .-con  followed,  again, 
depression  of  tho  heart*  action,  and  the  recpirotioii  could  only  be  kept 
going  by  fnirflntifl  Tun  ngtSat  ('03  grain)  of  -:r\«  linitM  were  oner 
more  injected,  and  the  heart's  action  improved.  During  the  succeeding 
mx  hours  the  respiration  hid  to  bo  ueaisted  by  faradisation.  Tho  tem- 
l»ruttire  gradually  rose  to  3G'5';  ten  hours  after  taking  the  do**  :h 
patient,  liy  u.  I  &Mp  -in]..  nreathing  apontaneonaly  ami  reacting  U* 
external  stimuli  (rift  a  temperature  of  36  \V.  Eighteen  noon  from  the 
OMBMMB^  the  respiration  ugain  became  irregular,  and  the  galvanic 
current  was  anew  applied.  Tho  last  application  aroused  the  sleeper,  he 
look  some  mill.  mid  hlmmi  -I'-pt  ;  after  twenty-sevrn  hours  lie  ervald  be 
awakened  by  calling,  ic,  bol  hud  not  full  consciousness :  be  again  took 
•©me  milk  and  sank  to  eleep.  It  was  not  until  thirty  two  bom  had 
alapaed  from  th*  motion  of  the  poiaon  that  h*  awx*e  tpoouaaooily ; 

(lit -|r   \\>  tv    QS  |ft|  |   r![r<t.. 

{205.  Chronic  Pouwiiing  by  Chloral  Hydrate.  -  An  < normoua  nuaa- 
ber  of  people  habitually  toko  chloral  hydrate.  The  lur-tory  of  the  habit 
is  usually  that  aome  physician  baa  given  them  a  chloral  reeaeriptioei  for 
neuralgia,  for  lues  of  *l»*rf.  OK  other  naM*  and  finding  thai  they  can 
conjure  eleep,  oblivion,  and  loa*  (it  may  bt)  <»f  •uftVrinfr  whenever  they 
chooee,  they  p>  on  lapoatinff  it  from  day  to  day  until  it  beeomaa  a  naoao- 
aity  of  thsir  axiatance.  A  dangerous  facility  to  eriloral-dnnking  at  th# 
existence  of  patent  medicines,  advertised  as  sle«p- producers,  and  contain- 
inc  chloral  aa  tho  active  ingredient  A  lady,  apod  35.  died  in  1£7S,  at 
K\.-t*r,  from  an  ovefldoaa  of  "Hunter's  aolntion  of  chloral,  or  acdatrve 

•  ri*et«fcaArsw*r.  /.  ftr.  iTftV..  Rd.  xx..  l+Tt 
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drought  nod  -[•'<].  podnotl  "  lu  strength  was  dialed  at  the  inqueot  to 
le  35  groin*  U»  the  drachm  (41  C  per  cent.)-* 
The  eril  retuJU  of  thii  chloral  drinking  are  wpe^ully  to  be  looked  for 
■  ulties,  and  the  alionists  have  had  tinea  1869  a  new 
iaaonity-prvducing  factor.  In  the  asylums  muy  usually  be  found  several 
ease*  of  melancholia  and  mania  referred  rightly  (or  wrongly)  to  chloral- 
dr  inking.  Symptom*  other  than  cerebral  are  ohillinues  of  the  body, 
inriin*tion   t--«  (gfalttllg   alack   MBVUlfllOBflt  and  a   want  of  eo-orfni 

iUatl    of    till'     mUsclr-    Of     thi:     I11V.VI'  tllivinilir:-.         In     ,;     i-jim-     iivnnlnl     by 

Husband,  t  a  lady,  after  twelve  ilaya'  treatment  by  chloral  hydrate,  in 
doM*  of  from  1  to  2  gnus.  (15'4  to  30*8  grains),  suffered  from  a  sear 
latin*. hit*  rush,  wliirli  was  faUolTftd  Kv  daaqQUnatfffll  Anioug  fl  I 
-h*+v.k,  it  has  aleu  been  noticed  that  its  u*e  lias  been  followed  by  Utile 

■       ll     Hid    pi  tod    i;i-  i  Krim.  l     mil      .1  III  i    ■ 

I  20*.  Excretion  of  Chloral— Chloral  hydraU  U  MJKTlttd  in  the 
trinn  partly  or  nrof-hlriral  and  (I  li,  ClgOf)  liiitylrhUir.il  to  aaparfttpd 
«e  butyl  uxochlorai  CrochlonJ  Kid   H  nystallilio, 

soluble  in  water,  in  alcohol,  and  in  other,  reduce*  copper  from  Fchling'.i 
<o!ution,  and  rotates  a  ray  of  poluriscU  light  to  the  left.  Urochlornl 
-leid,  on  boiling  with  «itlu*r  dilute  lulpliuric  or  hydro* lliirir  arid,  -plit* 
>J j •  bto  tiicldorethyl  alcohol  and  glycuronic  acid — 

-  MI  .<IO;+H2O-aHan3O  +  C0H10O. 

ilondcohol  is  an  oily  fluid   (boiling-point  160*— 152*);  it  yields  by 
oxidation  tricUonootac  irid. 

Urobutyl  chloral  acid  give*  on  treatment  with  minoral  ocida  trichlor- 

I  alcohol  and  glycur-'iu'-  acid. 
To  atiparnt*  urodiloral  told  from  rln-  DIJBI  tf»«  following  pruci      In 
"  'ii  Brand  RltiUMuftJ  : — 
Tli-    tU  [ttfl  i-  r-vaporaled  to  a  ayrup  at  the  heat  of  the  water  bath,  and 
tVDQgly  acidulatad  with     alphuric  acid  and  lepvutodly  ihaken  out 
in  a  separating  tube  with    i   mixture  of  3  vol*.  «»f  atLtiX  ami   I   roL  <>f 
I.     The  Btbenaicohol  is  appointed  and  diiitilU-d  "II1,  the  arid  n.-sidm 
ia  neutralised  with  KHO,    i  |»»!  trbo&lWi  ,m<l  mpontod j  tli«:<lrv 

is  thon  takon  up  with  90  per  cent  alcohol,  tin*  lilt  rut*  precipitital 
with  i  lli'  r.    in. I  tii.-  pndpititfl  worthed  with  ether  ami  absolute  alcohol. 

Clthe  precipitin  is  boiled  with  absolute  alcohol  and  filtered  hot 

On  coolinp,  the  potassium  salt  of  urochloral  acid  separate*  out  in  tufto  of 

needles.      The  crystals  an  dried  over  mlpli'inr    .  ;.l    .mil   uguin 

I    tinii's  with    aboolul  i    alcohol    nd    afibn   la  rasxnri 

t  ZOTcn,  1871. 
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To  obtain  th*  frw*  add,  th«  potaaaium  aalt  u  di»*o!vod  in  a  little  water 
and  iddtdnted  with  bydroohlorir  arid  ;  Iha  liquid  i*  then  ahakrm  out  in 
a  separating  tube,  with  n  mixture  of  8  vol*,  of  ether  and  1  of  alcohol. 
The  ethur  alcohol  id  distilled  off,  the  roridue  treated  vriOi  moi»t  || 
<ixu\k   mir.il   no   furtlim  n   of  ftilver   chlorid*  CNCODl  the  ailvar 

cLloridfl  Et  wpiirntcil  fay  ffltratiim,  tin*  aoluhh'  nilftH  wilt  decomposed  by 
BB  ..  md  Ww  filtrate  carefully  evaporated  to  a  ayrnp  ;  after  a  few  hours, 
the  acid  oryitalliaon  in  atari  of  needle*. 

1 '  ■  •huiylclikirul  nead  can  be  obi  dnad  in  quit*  n  limilar  way.* 

$  207.  Separation  of  Chloral  from  Organic  Matters,— It  will  be 
most  convenient  to  place  the  organic   fluid   OX  tp  aolid,  mixed 

with  vrattr,  In  i  retort,  boaddif:  with  tartaric  id  w>di*tii. 

Chloral  hydrate  dJatib  over  from  a  Uquld  anidifird  with  tartaric;  acid  ; 
uin  the  whole  of  the  chlor.il  require*  .1  irt  illation  in  a  vacuum  almost 
to  drynaa* 

Tin'  distillation  will,  tin  tow  tlwra  i^  also  aome  partly  ili«rompoj»d 
ftMotnl,  not  smell  of  rhlornfnmt,  iml  \H 

To  identify  it,  to  the  distillate  eliould  be  added  a  little  burnt  magneeia, 
and  1  >  to  thus  treated  boiled  for  half  on  hour  in  a  tlnnk  connected 

with  an  inverted  COBCtaSBT  ;  in  this  way  the  chloral  hydrate  U  changed 
into  chloroform  and  ih.ij. ■im-.miiiii  formate  - 

Tii-1  Mind  mny  now  be  totted  for  formic  acid  :  it  will  give  a  black  pre- 
cipitate with  solution  of  silver  nitrate — 

(HCOO)sMg  +  4  A«Nu,  -  4 Ag  +  MgtNQjg  +  900,  +  SHOT  i 

tl  will  j;Ivh  a  whit*  precipitate  of  calomel  wh-n  trailed  with  men 
chlorii.li:  wlutiou — 

(in'iH.,.M,  ,  nL-ci^aHg^+Mga^+'jiici+scOj. 

Chloral  (or  rhlnniforiii),  when  boiled  with  nworrinol  ami  tha  liquid 
mode  strongly  alkaline  with  NallO,  ?ivea  a  red  colour,  which  disappear* 
on  acidifying  and  is  reetorod  by  alkalies.  If,  on  the  other  hand,  there  i» 
Jin  cveaaa  of  reaorcttiol  and  only  a  very  small  quantity  ^f  NaHO  used,  the 
product  shows  a  yulluwiali-gretfii  fluorescence  ;  jV  °f  :l  niillii.i.imrne 
of  e-hloral  hydrate  (rivea  thi«  taattioh  di:>lin»l1y  when  boiled  with  AO 
marina,  of  reaorcinol  and  b  drop*  of  a  normal  oolntion  of  ft«li  m 
hydrate,  t 

Dr.  Frank  Ggnton  J  has  recommended  sulphide  of  ammonium  to  he 

•   V.  Muring   0,    MiutcuUift,  /!<r,,  viii.    Qfl2 ;  t,   Muring,   ibid,,   xv.  1010;  E.  KuU, 

xv.,  IMS. 
+  C.  Sell  wart,  Pharm.  Zrti.,  x\x\K\.  410. 
I  Vitrfljahmtkrijlf.  gericldl.  JMfefia,  1970,  Bd.  xxx.  Hft.  1,  S.  28S. 
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lo  Any  liquid  a*  a  test  for  chloral  TV  content*  of  the  stomach 
filtered  or  submitted  to  dialysis,  and  ths  teat  applied  direct.  If 
chloral  u  prevent,  Lbon  is  first  an  omflpn^nDow  colour;  on  standing,  thi 
fluid  become*  more  ond  more  brown,  Bum  tumlilni,  a:t  tmorpboai  pre* 
ctjuUitc  fall*  lo  tho  bottom,  and  q  peculiar  odour  10  developed.  With  10 
■grmi  of  chloral  in  1  0  0,  •■!  Ml  1.  tln'1  i-  ID  I'vi-I'-nt  [•K,cipittfi|  k&d 
thr  ontair  can  -  perceived;  witli   1  m/rni.  iliiwiilvHd  in  1  r.r   of 

**ui,  there  u  an  orange-yellow  colour,  and  also  the  odour,  but  uo 
peocipitato ;  with  1  mprm.  in  1  c.e.  of  water,  thorn  ia  a  weak,  pole, 
straw-yellow  colour,  which  can  scarcely  he  n\]vi\  characteristic.  Tin- 
only  substance  giving  in  neutral  solutions  the  same  reaction*  i*  nnti- 
uony  ;  but,  on  the  addition  of  a  few  drops  of  acid,  tho  antimony 
fall*  aa  an  orange-yellow  precipitate,  win;..,  1!  c.hi(,r»I  alone-  ;»■  pmsont, 
there  la  a  light  white  precipitate  of  sulphur. 


VIII.— Bisulphide  of  Carbon. 

$  20£.    Bisulphide    of   carbon— Mrioil    dMphSSs,    carbon 
1       i  -i»  a  colourless,  volatile  rongly  refracting  light.     Commor 

eial  sample*  hare  u  moat  repulsive  ami  ptnetftttag  odour,  bot  rheinj. 
cally  jean?  carbon  sulphide  has  a  Smell  BrUch  is  not  disagreeable. 
The  healing-point  ll  Hr  .  the  specific  gravity  at  0"  ia  1-293.  U  is 
tery  inflammable,  burning  with  a  bluo  flame,  and  evolving  aulphm 
dioxide  ;  ifl  Httla  soluble  in  water,  but  mixes  easily  with  alcohol  ot 
ether  Buolpliida  of  carbon,  on  account  of  iu  solvent  power*  fa 
sulphur,  phosphorus,  oils,  reiine,  caoutchouc,  guttn-uerch.1.  Ac.  ia  in 
groat  request  in  certain  Industrie*.  It  i*  also  utilised  for  disinfecting 
pnrpcsMia,  tin-  liquid  being  burnt  in  1  lamp 

MM.  Poisoning  by  Carbon  BUnlphide.  —  In  spite  of  the  cheapness 
and  numerous  applications  of  this  Ji*piid,  poisoning  is  very  rare.  Ybm 
appears  to  be  a  ease  on  record  of  attempted  «•!  [-destruction  by  thia 
agunt,  in  which  a  man  took  2  oct*.  (56-7  e.r.)  of  the  liquid,  but  with- 
out a  fatal  result,  The  symptom  -aoe  were  pallor  of  the  face, 
wido  vu;>il-\  frequent  and  weak  yul*e,  lessened  bodily  temperature, 
and  spasmodic  convulsion*  Carbon  dkulphnio  til  di  bactad  in  tin- 
braath  hy  loading  I  I  all  through  an  alcoholic  aolutJoncd  tri- 
ttiivl -phosphiu,  with  which  it  struck  a  rod  colour.  It  could  also  be 
found  in  the  D  i  In  the  same  way.  An  intense  burning  in  the  throat, 
giddiness,  and  headache  lasted  for  aeveml  days 

§  210.  Experiments  on  aniiaaas  Lave  been  frequent,  and  it  ia  found 
t©  he  fatal  to  all  forms    of   animal    life.      There    i*.  indeed,  no  more 
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convenient  agent  for  the:  destruction  of  various  noxious  insect*,  auch  o* 
moths,  the  weevil*  in  biscuit*,   the  common  bujr,  \'i\,  thin   ru-uUil  i  la 
of  carbon.       It  has  also  Iwrn    recommended    fur   uw  :n  exltmuirititiny 
mice   and   iata»*      Different  unirnala   ahow    varum-   d<>-reea    of 
Uveaa**  to  tha  vapour ;   frog*  and  caU  being  leea  aifected  by  it  than 
bird  a,  rabbit*,  and  ^tiinoa-pig*.     It  is  a  blood  poison  j   mcth.T,moglobin 
is   formed,   tad    then-   >•*  disintegration   of   tin:    nil    blood   corpuscles. 
There  i*  complete    inresthesia   of   the    whole   body,   and  death  occur* 
through  paralysis  of  the  respiratory  centre,  but  artificial  respiration 
tore  life. 
$211.  Chronic    Poisoning. — Of    souie    importance    in    the    cLi 

..  i   ..-.:.■    I.y  carlxiti    ilimilpliid-,    <--■<  :l  -jo-i.iII>    mi  I    uilii    i-i    i  i.irnif'u-ln:-- 

necessitating  the  daily  usa  of  largo  quantities  for  di**olving  caoutchouc, 
fa      WIhti  uken  thiu  in  fefal  form  of  vnpmir  daily  for  some  time,  it.  gives 
rise  to  a  complex  Berica  of  nymptorns   which   may  be  divided  into  two 
principal  etagce— vw„  a  etugo  of  excitement  and  one  of  depression. 
th«  firnt  phage,  tbera  ia  mora  or  loaa  parmoaenl  haadn.l.,  arltl)  conaidei 

Mr     inilr'r.U.T.,    .'liul      .!.     :.:  i  8  n  I.  ill '       lOH     Od     a|i'tl"\     |i:ii:»ri.     Ai  Til" 

At&MtiTencM  of  the  skin  i*  also  b*i  ji(  i  >i,  and  there  arc  curious 
aanaationa  of  creeping,  &e.  The  mind  nt  the  same  time  in  some  degree 
sulfrr*,  the  temper  lweoines  irritiildr*,  and  tinging  in  the  ears  und  noi*-* 
in  the  bald  have  been  noticed.  1  it  one  factory  a  workman  nffrr-'d  :'r-  1:1 
an  acute  mania,  which  subsided  in  two  days  upon  removing  him  from  the 
noxious  vapour  [EliMbify),  The  sleep  i*  dlttCBbtd  by  droatns,  und, 
to  r>Mpefh,t  rl  '      lerabla  Jtuxnal  exeiternent,  but  thin 

•:•.  nit*ut  li.i-  '.ii  rm  u..y  Into  r.uiilirnii'd  huii*  in  the  limb*,  an  I 
ooruitont  phenomenon,  and  the  .Frcnoh  observer*  bftTO  noticed  spasmodic 
contraction*  ol  certain  ^roupi  of  muscloa. 

Th«  stag*  <if  turanadOS  btgfau  with  1  tnOM  Ol  IBM  pronounced  anas- 
thenia  of  the  »km-  Thia  in  not  confined  to  the  outer  skin,  but  also  nfTccU 
tin   in  i"  nUMfj  1  "tionu  complain  tlwt  tliey  feel  as  if  the  tongue 

vara  covered  with  a  cloth.  The  anowthe&i  <  :<i\  ttBtnL  In  a  case 
Tfwnrdril  by  BnmTunlt,]  |  girl,  twenty-two  years  «"'M,  who  had  workM 
six  weeks  in  a  caoutchouc  factory,  mflaxod  fmiii  nn-nlal  weakness  and 
digoelive  trouble* ;  there  VU  anaesthesia  and  algesia  of  the  wholo  akin. 
In  fth*j|  advanced  ca«»a  Qu  mental  debility  is  very  pronounced,  and  there 

ih   .-iIko    wmklii:»    tif    the  in  i   >  n.i    -\  ■.Vnr        I'araly^  of   the   lower  limb* 

in.  U-i-ii  noted,  and  in  one  instoncc  a  EbM  bad  his  right  haml  paru- 
lyicd  for  two  months.     It  seems  uih<  Him  liow  long  a  person  is  likely  to 

•  doSt,  Otmft,  /W.,  t.  0*3,  flfr. 

r  JftwafW  aur  lei  Accident*  qu*  tUvduppt  cka  Us  ouvritra  en  caoutchouc  du  svtfurt 
de  catb.  r/»  vapcur,  I'siii(  130ft, 

;  r.tr,  Mm,  IVurhfVK.-l.r.ri,  No.  U,  I8«8. 
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totter  from  Ui«  enW?-  ..1  tic  vapour  after  ho  is  removed  from  it 
Bne&ee.     If  the  nr*t  ata#o  nf  poiarinin;?  onh  1  1  need,  thru  rpmvery 

u  icoQermJly  tepid  .  b  it  if  mental  and  inuaeular  WeekUM  end  Utf 
of  the  nkin  have  boon  developed,  a  year  has  been  known  to  elapse  without 
any  considerable  ImgVOVtment,  Usd   pmnADOBl  injury  to  tb<  hcelttl  D  fj 
I*  bared 

I  SIS,    PoBt-mortcm    Appearances.—  The    pethoJogfoel   Ippeereaci 
bai  1    ftffctl  1  >:<UUn  death  from  diealphido  "I  carbon  arc  but  littlo  difleront 
1  sifter  faUl  chlocotau  bnvithing. 

JE  Sid.  Detection  and  Separation  of  Carbon  Bisulphide.—  Tin-  kI  i 
volatility  "3  the  liquid  renders  it  cosy  to  ueparntc  it  from  organic  liquid* 
by  diitiilation  with  reduced  preawuro  m  a  stTtani  of  CO...  Carbon  « 1 1 
*ulphii<*  if  bet)  h ■<  utilicd  by  (1)  Hofrnana  test,  vix,  pawing  th*  %apmir 
into  in  ethrrwiil  boIdUod  eJ  iriri.li>l-|Jm>pliiii>  (CJI6)3l\  Carbon  dinul- 
■  form*  with  irifttUvl-pliO'ipbin  n  -•  impound  which  cryftalliaoe  in 
red  *r*le#.  The  cryatals  molt  ot  95"  C,  and  have  tho  following  formulo — 
P(CjHa),CSr  Thi-<  will  detect  034  mgra.  Should  Hn  »pi:mi.ity  of 
bnatphide  be  small,  no  crystal?  may  lx*  obtained,  but  thr  liquid  «  ill 
become  of  n  red  colour.  ('-')  CS.,  give,  *lth  |fl  llooholii  OtatiOS  ■  1 
[>ota»h,  a  ptedpUate  of  pot.icaic  xanthaU1,  CS4G  H:,'  HCi 

J2H.    XiuiUiuKuuit    »cid    ur    otbyluiido-wulijlmnirbuiinU.     <  .-.  (    li'Hll    1      j-i- 

rand  by  dotrnmnorini;  potaaslc  xanthogenato  by  'Hinted  hydrochloric  or  salpiiuri<- 

vaJ.     It   l*   »   odlAUtlsa   Raid,  hiving  »n   OnnlMMnt   Odour,  and   a  wnnVly  arid  anil 

Mtbtr  tiittar  Untv-     It  UiTti.Mii'i  1  lii    ...hi,  *nd  u  «a«iy  d»conipo»od  at  M  . 

"fliuiiiH  up  into  ethylia  elcotiol  and  bytlrtr  ■alpbld*     It  is  very  poUonotis,  and  ha* 

MBtUtctic  action  emilai  to  bu  ■ *rbon.     It*  properties  an  ptobabiyaoe 

1  Llie  bodj . 

I  21).    Pfttamlr     laiiliKHfiuutta      n-      .li1'!,       t&d      }N>(tuute      lunthaiuylate 

iCSS-OjHpOKj  '[tbr  LUSH  tmmg  prer*r»<l  r ■  y  1 1  1  alcohol  for  ethyl 

•!).  beta  "it  11 |'|'li' ■•'"■■I  of  a  heat  below  that  of  thr  body,  Amlop  1  I 

ur  poUoaou*,  ttfi  very  riroiler.te  tboM  alnadj  detailed. 


IX.— The  Tar  Acids— Phenol— Cresol. 

216\  Carbolic   Acid.      Syn    Phenol,   Phenyl  Alcohol,    Phcnylic 
Hydrate:  Phenio  Acid;  Coal  Tar  Creasote.— The  fornmlu  for  carbolic 
acid  in  CrlI..liO.     The  pure  subKtao.ee  appears  ut  the  ordinary  tempers 
tura  a«  a  colourless  solid  crystallising  in  long  prisma;  the  fubibHit)  of 
.  vaUls  is  given  variously  by  different  author*  :  from  my  OWB  0W1 
I  rysiels  molt  at  40*   IT,  any  lowor  molting- point  being 
to  tho  prvwwnf*  of  eneyllc  add   or  other  impurity;   the  cryiitale  ugaiti 
Wcomc  *olid  nbout  IS       Melted  eerbolie  ncid  forma  a  coluurlew  liui|*id 
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fluid.  Kinking  in  ws'.it.     It  l«)iln  under  the  ordinary  pre*mrt*  at  182*, 
and    distils    without  decomposition  ;    it  it  very   readily  mid  completely 
mud  At  about   th«  tempemtiur*  o(    lUD  .     After  th« 
rryntaU  hav*  1.  >-..!  tg  rhe  «(r,  they  abaorh  wattr,  u  I  I  hydrate 

»  fenued  containiiiK  IfrW  per  cent,  of  water.  The  hydrate  ntlii  at  17', 
any  jrreatcr  hydration  prevent*  the.  crY*tallia»aiion  of  the  acid  :  a  carbolic 
acid,  containing  about,  91  parcel  L  of  water,  and  probably  corTe»fH.iioiriL'  bO 
the  formula  CflfiflBfi,  w  cbtnhi-d  bf  gradually  adding  water  to 
carbolic  acid   so  long  aa  it  continuca  to  be  dissolve*!.     6i 

ii  1 1  I  turn  ■  it«  rocaruro  of  w..h  r,  .m-l  .  Qfcbi  S'ftG  |»er  cent, 
o!  real  carbolic  acid.  Carbolic  acid  does  not  redden  litmus,  but  produce* 
a  greaay  auin  on  pafrfr,  disappearing  on  OpOfOM  10  the  air;  it  ha*  a 
[mtiiimi  ii-, i,  i  tuning  uu&bbg  tufa,  -^^  "•  thi  bid  -t.»>  il  itmfij 
Itfmetl  light.     Heated  lo  a  high  ■■  ire.  it  takca  tire,  and  l 

with  a  sooty  fluff, 

When   an  aqueous  icolutiim   of  curl -"lie    rteid    i*.  Oiakvri  up  with  fiber, 

beiiiene,  carbon    diMiIphidc.  ac  -til-  -r*  •f-.-im.   it  fa  fully  dissolved  by  the 

•  iviii.  and  b  fehn  i  -'.i\  -  'i .  1 1  .■  1 1 '  - 1  ir. .in  m>>it  i  -i»ui-hii  in  mbUk  ik 

th  tin'  froo  atate.  TVtroUum  ether,  on  the  othrr  hand,  only 
•lightly  dissolves  it  in  tin  coldj  DOM  00  Maiming.  Qttbolii  Iffti  mixes 
in  nil  proportion  with  glycerin,  glflfffl]  or  UOfftll  acid,  and  nlrohol  It 
BktOI  nlbumen,  the  precipitate  bemg  soluble  in  nn  exc<"  l  >  l<  ■>  ■■  ■  > 
it  i'.:n  .1  -  ,i|v.  ...  n,  without.  chtHglDg  Its  pVOpOtUl  II  diwolv.v* 
nmii)  resins,  ami  alflO  K-ilphui.  but.  OTJ  boflbg  UlpfaVfftfitd1  liydn^. 
•li.-i-uyjifjed,  brdjgO  blue  io  aolnblc  in  hot  carbolic  acid,  and  may  be 
obtained  in  crystals  on  cooling.     Cirholic  acid  is  contained  in  oattoreuni, 

a  secretion  de-rivi-d  i'mhi  the  batVST,  bat  it  has  not  yet  1 0   fatoottd   in 

lh«  Wfetablc  kingdom.  The  source  of  carbolic  acid  is  at  |  ■resent  coal- 
tar,  from  which  it  in  obtained  by  a  procoM  of  distillation.  There  are, 
however,  ■  variety  of  chemical  nctionx  in  the  course  of  which  <  :irbou'e 
.i-il  fa  formed. 

§  217.  The  common  disinfecting  carbolic  acid  is  a  dark  reddish  liquid, 
with  a  very  itrong  odour;  ;it  prcneiit  t  i-y  littln  phenol  in  it;  it 

w  mainly  composed  nf  mnta-  nnd  pnra-r.Tswil.  It  is  officinal  in  Germany, 
had  ilf"  'ii ■!..!  - ■niit.-iin  ii  least  50  per  cent,  of  the  pure  carbolic  acid. 
Tho  pure  crystallised  carbolic  acid  u  ollicinal  in  our  own  und  all  the 
continental  pliarmncopceUa.  In  thfl  Hritieh  Pharmaeorwia,  a  aohtiOQ  »i 
carb«>lir-  add  n  glyosdn  fa  offlolnal ;  On  proportSoni  ore  1  part  of  csfcoUc 
ucid  and  4  part*  of  ^lyciiin,  thftt  i«,  strenjrth  by  measure  -  20  per  cent. 
Tho  Pliarmacopccitt  Germanica  liaa  a  iujuor  ROM  OW5oKfl^  made  villi 
n  purts  carbolic  acid,  1  aumtic  ncla,  nnd  t  of  wnU-r ;  »-trength  in  carl»'lu- 
acid  ■  60  per  cent.  There i»al»o  &  etrou^ly  olkalino  crude  sodic  corbolate 
in  use  a*  *  preservative  of  wood. 
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Then*  are  varion*  dismfectiin'  iluuU  containing  ainnunta  of  carbolic. 
acid*  from  10  per  cent.  upward*.  Many  of  theae  Are  somewhat  complex 
nut uit--,  but,  »i  a  rulo,  any  poieonoua  proper tiea  they  poasoss  uc  mainly 
ilu*  to  their  mnt«ttt  of  phenol  nr  er»«iol.     A  great  variety  of  ilUlnfi H  I 

pOffd      (     indei    •■■ I-   nui  i  <.ouuueree,   deriving   their 

activity  from  carbolic  acid.     UaodOSgftlft  I  -wiicr  U  made 

by  adding  ;i  certain  proportion  of  impure  carbolic  acid  to  a  calcic  sulphite, 
whih  El  paired  by  (Oming  tuilphnr  dioxide  OTM  iyni'.eil  lirncxtiine. 

Calvert*  carbolic  acid  powder  la  mude  by  adding  carbolic  acid  to 

llw  mIm  «■.  u,  re  ifcdtM  Obt  liiifii  I'"ni  Il.i'  miiimt.ii'tuir  ■  t  alu  miii.:  ulphfttt 
from  whole.  Thcro  arc  also  variou*  earbolnto*  which,  by  heating  or  de- 
— Tp^l  with  nlpbltrk  acid,  gi\e  niTrarlailii    1  :<1. 

Carbolic  acid  soaps  are  also  made  on  a  large  scale — the  acid  is  free, 
and  00  me  of  the  soaps  contain  iu*  much  .w  1U  per  cent.  In  the  infarior 
carbolic  acid  HMf    th*M  i*  Utile  or  no  OttrboU<  arid,  rail.  ■  ■rexyhr  takes  iln 

Jllacr  '•"  ■     BOapl     Ilt'l     tin-     pmviler*    IlllVr   liilltrit"  .itl.t;tinl     :U1V 

toxicologic*)  importance,  but  the  alkaline  correlates  are  very  poisonous. 
$  218.  The  chief  use*  of  carbolic  acid  am  indicated  by  tho  foregoing 
"-•ration  of  tho  principal  preparation*  used  in   nirdicitn*  imd  cam- 
Tin:  baft  of  the  ■  trbolio  icid  uianufactuiud  in  lor  the  purpvaee 
•tion.     It  in  also  utilised  in  the  preparation  of  certain  colouring 
matter*  oj  diuiii  ;  ih"  || ■  l  fsvr  year* ban  had  another npplie 1 

imtfutON  of  salicylic  acid.      In   medicine:   ii   i*  administered 

occasionally  internally,   while    the    nitueptu    movement  in    surgery, 

initiated  by  Lister,  luu  given  it  ^reat  prominence  tn  lUgfiae]  operation*. 

J  215.  Statistic*.—  The  tar  acids,  ■>.,  pure  emboli.-  ue.ul  nnd  T.hn  im- 

I    nuler  th*  naiui'  "f  carbolic  :u  id,  bat   coiMJMinj*.  {:\:<  si.il-tl 

before)  mainly  OJ    rl  "I-  ■"<■,  of  .ill  |«mvci  i'uI  |h  im>:i-.  tho  most  accessible, 

and  the  moat  recklessly  distributed.     We  tad  them  nttho  bedside  of  the 

.  .tc-hens,  in  stables,  in  public  nnd  private  closets  nnd  urinal*, 

Miicni,  in  almost  ull  placets  where  there  an:  likely  to  be  foul  odours 

01  .1e>   ':i!j»o»ing  matters.     It  ia,  therefore,  no  wonder  that  poisoning  by 

carbolic  acid  hai,  of  late  yean,  assumed  largo  proportions,     The  acid  has 

become  vulgarise*!,  and  qui  to  a*  popularly  known,  a*  the  most  common 

household  ilrugfl  or  chemical*.*     This  familiarity  is  tin;  gtowth  of  |  very 

lew  years  eiuco  it  was  not  diAcoverod  until  lS.1t,  and  docs  not  seem  to 

hat*  been  used  by  LUv  until  about  1863.     It  wa«  not  known  to  the 

paopi  rj  until  much  later.      At.  present  it  occupies  the  third  place 

'  Aliaough  this  La  w,  yet  much  ignorant*  atill  primula  ma  to  its  ml  astute.  In 
a  case  r*port*«l  hi  thn  f'/uixui  Joxtrru,  18S1,  p.  334,  x  woman,  lluilj  ycai»  of  atfc, 
diaak  two  thiniii  «!  *n  OBBM  f  i  liqiinl  laballtd  "  /'kiv  C'arAo/iC  Acid"  by  mtntake, 
wi  li»-l  m  iwe  boar*.  »fce  rta*l  the  label,  and  a  lodger  also  read  it,  but  «lid  not 
know  what  it  nmnt 
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m  i»  'In  v  of  all  poiaon*  in  Knglnnd.    The  following  tabl*  rfiffl 
tl»<  |>a*tt*n  year*,  carbolic  »ci<l  ban  killed  741  pcopb'   i-ithe:  wxtdentaUj 
or  suicidally     them  in  also  one  case  of  murder  by  catholic  au-i  vttfail 
il..'  -..inn-  [m  iii«l.  i.uirji:i-  tli"  total  up  to  7  t^ 
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Kalck  ban  colli<  1  1  unci:  llir  year  isfip,  ne  !<•->  tliaii  ">7  can 
pouonlng  frnm  carbolic  acid  recorded  in  medical  Html  on  fn  om  d 
the?  caace  tho  individual  diod  iti  nine  hour*  from  u  hrjjo-  doac  of  earholato 
ii  u*\ ■  .  in  1  Beoofid,  violent  tymptOttll  wore  induced  by  breathing  for 
tlii-iji;  Ini  trfl  cubolio  ucid  vapour  :  in  the  remaining  8fi,  the  polftXllag  wan 
1  ltd  by  the  li|iij.l  arnl.  Of  KluM  S5  persons,  7  hod  taken  the  poison 
with  suicidal  intent,  and  "I  1  ■»  ■  T%  B  diod ;  o!)  WVH  pOJ  ttQod  oluvn,-  ,  1  ,  • 
Miedtririiil  1U9  of  ODOoHfi Mid,  ST  of  tho  39  hy  tin-  :mii-i  ]>n  ■  totttflMttl 
of  wounds  by  carbolic  acid  dressing*,  and  of  tlir>c  S  t**t  uiinatod  finally; 
iu  Bciisvff,  tjmptofBUI  of  pouonin;;  followed  the  rubbing  or  painting  of  the 
acid  ><i.  ilic    L 1  it  for  (hi  WIN  Ol      abic*(  fuvtix,  or  tMnnnviv,  and  *.">  ><t  l\w-w 

paUi  i;t>  died.      In    I   c:i*r~(  c:i[ln  lie  arid  niriiial-i,  adliiiniMtrml    tor  tin-  [nir- 

)xmc  of  dislodging  nacaridiui,  j^nvo  rixc  bo  symptom*  of  poisoning,  and  in 

ones  instance  death  followed. 

Hie  substitution  of  cnrbolt*   ;n-id  for  t linn--  happened    i-   full  w<  . 

Ciae*. 
T*ki-ii  Infttaad  of  Ttnotnm  of  Opium,  .  .        1 

a 


,,         „  larasim  nt  tna 

,,  „  Miner*!  Watar, 

,,  other  Mixtures, 

,.  bvardh  buttad  ofapnlied  patwardly, 


12 

Of  IhaM   I      -  died. 
Again,    ID  perauiu  Look  carbolic  ucid  hi  mistake  for  variouti  alcoholic 
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■irinka,  such  as  aolmapp  .    I<i.i:.«!\,  turn,  or  beer,  and  9  of  the   10  mic- 

camb+d;  17  penwnw  drank  carbolic  acid  simply  "by  mistake, '  nnd  of 

'iii  1     "f  rl  i.ie*,  no  lea*  HMO  HI   *nd*d 

y — newly  CO  per  cent 

It  must  be  always  borno  in  mind  thai,  with  regard  to  autistic*  Rcnr 

rally,    tho    term    "carbolic   acid"  is  not  uaod    by  coroners,   juries,    or 

|]    inrn,    11     I    itlictly    I'lli'lillivil  xiti.-i\    tin-    I. 'I'll    Iti  Hi"    lti.nl  ■    l<>    1    iclllilr 

dMntiftOtfalg  tluidv  which  nro  alinont  wholly  composed  of  the  crcsolf,  MB& 
contain  scarcely  any  phenol  In  thin  article,  with  regard  to  symptom* 
and  pathological  appearances,  it  i»  only  occasionally  i-uaaible  to  state 
whether  tho  pin*  dm  tioinal  ryaUllino  phenol  or  u  mixture  of  tar-acid* 
«u  the  cause  of  i-oijonintf. 

J-'i>    Fatal  Do0O.--T!u<    minimum    fatal    dose    for   cnt*,  dogR,   and 

ts,  appears  to  bo  from  *4  to  *5  grm.  |^r  luiognxo.    Falck  has  put  1  h- 

aua   Lethal  doeefor  nun  at  10  puis.  (S3l"0  grains),  which  wmild  !»• 

about  Spar  kilo    hub]   Mi  nttfnurtu  "••  flu  foUowin    res  w  Dig     In 

-■-  In  li.it.  .   Eftirlj  exacl  I'-'-uni  nf  [.in*  jiiimiini  «l  BcSd  laktn   ud 

■  •i*  tho  J.'t.  bo  nolccts  only  those  cases  which    are   of    use  for  tflfl 
dwifcion  of  the  question.    Ataon^  adulU,  in  o  cues  tho  dose  wm  SOfljUDJ  . 

■U   the  5  naves   r«*rmimiti'd    hy     livitii,    in    t'ltni       varying    fr live 

tea  to  an  houi  and   <  half.      lEy  other  5  adult*  u  dose  of   15  gnu*. 
woa  taken  ;  of  1  1     ■  8aAa   nd  1  womaa  dkd,  La    '•  ■      *-.*>■>  i>»jr  from 
•     to  thirty  hours,  white  1   woman  recovered.     DoMfl  of 
.  iiml  9gn  :•  rvew  token  hydilTerutii  men,  and  recovered  i;  1  1 

><    ..tin  i  bifid,   1  suicide  whn  took  on<-  an*;  :i  hull'  :■■■   n fail  (about 

ma.)  of  tho  concftatratnl  and,  diad  m  fifty  iniir.it.-  •      iJcmos  of  *3  to 
.1 gram  have  en  id    luiuUiuu  of  poimuQgj  botthaptHtnti  imovm 

higher  data  than  I5grm.v  in    I-  i'ase.%  with  only  om-  exception, 
caaaed  death.     Hence,  it  may  bo  oonndarad  tolorablv  wolJ  e*ti  -r.  1  ^i, 

that  |0  grmK.   (531*8  gRslnS)  may  be  taki'ii    1  the  mmum  1:1 

lethal  dm, 

Tli  imiii  which  ;i  |«'i ••> n   :\\i\».:-.      I ■•  haVI     MCOVOnd   H>  1 

hat  given  in  a  case  recorded  by  liuvidson,  in  whJflh  160  i^Ttns. 

KM  Dttbol id  had  be*-n  BftktE       :i  i.m-.i,  h.iwi-i  n    '"'  MRU  I  ftotd 

'•  impure  acid.  ptobftNj  t>nl>  half  of  it  wits  really  car- 
bolic acid.     The  (icriwin   Phai-iuacoponia  prescribes  ana  maximum  doac 
rm  ('7  Kniin)  of  tho  cryfltallined  acid,  and  a  dolly  maximum  quantity 

■  in  divide  I  d  i  ici  of    l  "i  gnn.  (3  3  [raSna). 

:.M    Effects  on  Animals.— CurMic  ;»-i,l  i-  polaoaoue  to  bctla  aok&al 
imd  vegotable  life. 
Infusoria.— line  part  of  the  acid  in  10,000  pnrU  of  water  rapidly  kills 
id    animalcule*,  —  the    movements    become    slugyUh,    the    Barcode 
BQbstance  darker,  and  the  cilia  in  a  little  time  ccoac  roving. 
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Fish.—  ittu  part  of  the  acid  in  7000  of  water  kills  dace,  minnow*, 
MOd  gold  fifth.  In  thin  nmouiil  of  dilution  the  effect  i*  not 
•jpmat  Him  •  li^uly  ;  balk  al  tin*  °»J  °f  *  *ow  hours,  the  movement*  of 
tho  fish  bocomo  alujotieh,  they  frequently  rise  to  the  surface  U>  breath*, 
and  at  tbo  end  of  twenty-four  boar*  aro  found  dead.  Quantities  of  car- 
Hcid,  such  mi  1  part  in  100,000  of  water,  upr-war  to  iinVf  Uw 
heal:;.  ,  .uid  render  them  mam  liable  t<»  \m  attacked  by  the  fungo* 

pOlrib  win  i'Ii  is  bo  destructive  to  hahliie  in  certain  yeuw. 

Froga — If  -01  to  '02  gnu.  of  carbolic  arid  V*»  dissolved  in  n  litr«  of 
w*t*i  111  which  a  frog  in  pUr.nl,  them  in  almost  immediately  signs  of  nneaei- 
new  hi  the  animnl,  showing  thnt  pain  from  local  contact  ia  experienced ;  a 
■h'i-py  1  umlition  follows,  with  exaltation  of  reflex  eensililiU'  ;  i-onvulsioiia 
though  not  always;  than  irilex  M'liMlulity  is  dimi- 
nished, ultirii  «l;,  pH  I  bi  "I  dostll  occurs;  the  muscle*  and  nervre 
•*till  respond  to  the  electric  current,  and  the  heart  beat*,  hut  Mowlj  and 
weakly,  for  a  little  nftor  tho  respiration  has  ceased 

5  2TI.  Warm-blooded  Animal*,— For  a  rabbit  of  the  average  w- 
Qj  I  kilo*.,    15  grm.  is  an  active  duse,  and  '3  a  lethal  dose  (that  is  15  per 
kilo.J.     The  sleepy  condition  of  the  fag  1*  not  noticed,  and  tho  chief 
symptom*  am  clonic  eonvaJsinn.  »iih  ililai.itiun  r.f  tin-  pupil",  ihn  r»n 
Yulirion*  irtAtin^  ini<    dtcth,  wlti&OIlt  a  iiouVrahlc  pandytic  stage.     The 
irymp*  1  p.i-oiir.l  •ldgsflnahaoet  piociaelj  similar,  the  doeo, 

according  to  hody-w  ingthoaamo.     It  ha*,  hov   v        .1  • -u  m-i  ■   <l 

that  with  doses  lar^o  onough  to  produce  convulsions,  a  weak  condition 
has  supervened,  causing  death  in  sevrrnl  day*.  There  appears  to  bo  no 
OUnhttfO  action,  since  equal  toxic  doses  can  be  given  to  animala  for 
somo  time,  and  the  last  dose  I  1  \k>  1  than  Bin  h'tat  or  irter- 

iiii'dwte  ones.  The  pathological  appearances  riu-t  with  in  animals  |HJsTlHln' 
by  the  minimum  lutlud  do***  referred  to  .ire  not  characteristic  ;  but  there 
i«  .1  remarkable  n  tordation  of  patre faction. 

§  315.  Symptom*  in  Man,  external  application, — A  5  per  cent 
sohiliii'i  ol  inr'nolie  ncid,  applied  to  th**  kV; in.  aa&NI  a  peculiar  nunihnesM, 
Mlownl,  it  may  W,  bj  irrSUUnn,  S\>Uag  Hd>j'-«K  iind  those  with 
■B  '■'  i .in..,  sometime*  exhibit  a  pu-lul.n  <M-uptioii,  and  concentrated 
dilutions  cause  nioro  or  less  destruction  of  tho  skin.  Lcraeire*  describes 
the  action  of  earholir  arid  on  bhl  skin  as  causing  a  slight  inflammation, 
with  desquamation  of  the  epithelium,  followed  by  a  very  perm 
brown  atom,  but  this  ho  alone  ha*  observed.  Applied  to  the  mucous 
mciuViTHiii',  carUilir  ;trid  turn*  tin*  Mpitliidiiil  QOVtrfng  wrfaSta ;  the  epithi' 
Hum,  however,  is  e>  >  11  off,  and  the  place  rapidly  heals  :  there  is 

tho  nuno  numbing,  ftttUtfrlxln  EsfJlBg  before  noticed.     The  vapour     1 
rarbolie  acid  causes  nilnrw  of  tin*  coiijunetiv.i',  ami  irrtljilmn  >>i  tho  aj^ 
•  l/mnii'c,  Jul.,  *'  Tm  f .4iW f*H*l(f  *j"  Parti,  3804. 
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ptMgM.      If  tii     ..j-:>li.  itioii  i-  ■  ••riMin:- -I.   thfl   BHWOU     •ii.-mbrniu      w.-li  . 
whiten*.  And  pOtDI  001  10  SbnndtBl  MCSallOBi 

IH-  WMUlock,  oi  Grattaocki  hat  rtdatad  bra  ln<iimw  En  irbUi 
children  were  treated  with  carbolic  acid  lottos  (ate  rogttl  2\  DM  cent.)** 
an  application  to  tbo  «calp  for  ringworm  ;  in  both.  \ :  ■/■■  ..  1  poinding 
oacurrrd — in  the  ana,  be  qnnptaan  nt  onen  apjK-a-vd ;  in  tho  ofth  r  tln-y 
ware  delayed  aome  days.  In  order  to  sntUfy  fall  nnn-1.  the  kxpafiioout 
was  repeated  twice,  ami  each  time  gastric  ami  urinary  trouble*  followed. 

Xiuwbauiit,  ..!'  Mt.nwli,  rtOOah  a  caw-  in  wiu-ii  -ytnptomi  wpio 
indurol  bf  Um  limi  •>(  a  aolutlon  •  >(  carUilir  w\\\  iiitii  f-lir- 

cavity  of  an  abscaaa, 

Mauphail  t  given  two  ooaea  of  poisoning  br  carbolic  acid  from  external 
nm  In  the  on*',  t  l»ryi'  mnmm*  hud  been  removed  from  a  woman  o^cd 
30,  and  the  wuund  covered  with  gMBfl  ttoped  in  a  ■Orutiou  uf  carbolic 
acid,  in  (lycortB,  atronRtii  10  per  cent.;  subsequently,  there  woa  hi^h 
fever,  with  din  olpbatM  LB   ta4   unii",   whr-li  BOalt  utron^ly  of 

carbolic  oeid,  and  was  very  dmk.  On  auhati  tilting  bottcu*  Midi  I  (UM  Of 
tluuc  trouble*  were  observed.  The  second  case  was  that  of  Bxiiv.int 
sulTeriui:  from  axillary  nbsccos ;  the  wound  woa  syringed  out  with  carbolic 
ahitlon,  of   rtrangCh   21   pa   c«nl  ,  whoa  fffrct*  wero  producci 

similar  to  tliosi  in  tin-  !:i*t  case.      It  WU  noted  that  in  both  thusc  caaen 

.d«  was  plowed.     SottttCtd  tbrOOghont  surgical  and  medical  litem- 

l'ir«.-,  th'-iv  are  many  other  cusos  recorded,  though  not  all  no  clour  aatfioa© 

Irww  are   %U  r»l   in   wliioli  poisonous  symptomx 

(4ud  «ven   death)  baVu   ignited  from   llic   application  of  CflrboUo  add 

or  itch. 

A  mtgeOB  proscribed  for  two  joiner    wh.i  mitmn  -1  ii 

which  WM  tntandod   to  contain  30  gnna   of  carbolic  arid  in  MO  c.c.  of 

walei,  bat  the  actual  content*  of  the  Husks  were  afterwards  from  uuulysia 

'Atimatcd  by  rloppe-Sejder  (*•  !><■  ad  thv  quantity  uacd  bj 

*ach  to  be  r*jual  to   13*37  grma.   (200  graina)  of  oarbolie  arid,     nm.  of 

11     hid      'In-  -.nrvivor  dMcribsd  hi*  own  symptoms  sw follow*  : — He 

and  hi*  COSIpuiofi  »tuod  in  front  of  the  fire,  and  rubbed  the  lotion  m  j 

ibbod  it  into  his  legn,  breast,  and  the  front  part  of  Itin  body  ;  tho 

rpatttwan  mutually  nibbed     Whilst  rubbing  hi-  right,  nrm,  and 

m    ili«    firs,  in-  f«*lt  .»  bondng  nutation,  n  ti„']itnww  and 

fiiddinose,  and  mentioned  Ida  sensations  to  his  companion,  who  Im^I'mL 

This  condition  hutted  from  tive  to  seven  minutos,  but  ho  did  not  remember 

vIh-iIht  Us  companion  complainad  of  ruxytbing,  nor  did  btknou  what 

bocame  d  him,  nor  ho«  h*  himoclf  came  to  be  in  bed.     He  woo  found 


t  ,aOrahaJtoAflSd  Polsoatag  [Boiglaal)lM  by  s.  BathtrfM  MM-ahaflf  W.B.,  Bi. 
Jf«d.  JtMifMil,  o«xiv.t  Aug,  1881,  p.  131. 
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holding  on  to.  tin-  joim-i  .-  U-n«-|.,  lootiag  with  wide  etating  eye*,  like  a 
drunken  uinri.  and  wna  delirious  for  half  an  hour.     Tho  following  night 
lie  alopl  uneasily  and  complained  (if  kwdicbfl  and  burning  of  th*  akin 
The  pulse  fw  G£,  the  appearance  of  ill-   .nine.  Appetite,  and  wnwof 
Uatc  wore  normal ;  tho  bow*la  eonlin*!.     Ba  MOB  recovered. 

Tin-  i'!in  i  jciiin"!  1  ennui  Ui  have  died  n*  radiant}  u  if  Km  Imd  ukiu 
pruesit:  idd  Il<-  called  to  hi-  BSJ  iln  i.  V  1  /teioe  e?n«ft  Rau*r>uu  and 
died  with  pale  livid  face,  after  taking  two  doop,  short  inspiration*. 

ThMpoM-marim  examination  tnowrd  the  i  -d  with  nodi  fluid 

1  ■I--"!,  nd  the  YoatcJa  of  the  pia  muter  congealed.  Frothy,  d-irk. 
blood  woa  found  in  tbo  lunp*,  which  were  liy|i.  rji-unc  :  tin-  muiMu.' 
tissue*  of  tho  opiglottU  and  air-tuhoa  wow  reddened,  and  covered  with  :i 
frothy  .-lime.  ISuth  ventricle* — r.h«  venn*  cava*  and  the  mwsln  of  ihe 
nplcen  and  kidneys— mn  iWh-A  vitli  dirk  fluid  blood.  The  muscle* 
IW  very  ted  :  thttfl  waa  no  special  odour.  iioppc  Scylcr  recognised 
c:\rliolir  ami  rt  !  In-  blood  and  dillerenl.  organs  of  the  bod]    * 

In  unothcr  case,  a  child  died  from  the  outwunl  OM  "1  I  3  pW  Otttt 
solution  of  catholic  laid.  It  is  described  as  follows  ; — An  infant  of 
seven  w*eks  old  suffered  from  varicella,  and  one  of  the  pustules  became  tbe 
antra  of  nn  erysipalatoui  Enfiuunitfon.  To  Khli  plane  i  9  par  cents 
solution  of  CtffboUc  acid  wau  applied  by  mean*  of  a  comprea*  «teeped  in 
the  acid  ;  Um  following  uioni.nj.'  \'u>  '•  n .;  i  ntur-  rose  from  36".»  (W  ! 
F.)  to  37  (*»s-u  i  .i,  uii.l  |HHKonouM  «yinptonieap|HMi.*.l  'Mm  unna  wa> 
coloured  durk.  There  INN  sweats,  vomitings  and  contracted  ;>npd., 
npaamodic  twitching  ^  of  tl.«-  ■  yrlid.--  ;i.i.l  .->«.-,  with  --ti.il  1- mu .,  .!..» 
Rltlon,    and,   lastly,   inability    to    -wallow.       I'mb-r    the    intlnen< ■»•   n| 

listing micdJM  the  oonditton  tan  '■■'  »ved,  lm-  the  child 

died  twi'iiiy-thi'T  :tnd  a  half  boun  aitat  the  Hi-.-i  application.  An 
examination  showed  that  the  vessels  of  the  brain  and  the  ti»uc  of  the 
lungw  were  abnormally  full  of  blood.  The  liver  wo*  softer  than  natural, 
and  exhibited  n  ni'lJihli'  jrellowfiakaMi  in  the  centre  of  r li«-  ,11-ini  Some 
»lii!      iiiil.n   ii|'|'(-arauG6a  were  noticed  in  the  kidney*,  the  microscopic 

■  •N     I  ui  itlOU   i.f   \shii-h   xlmwrd   thr   tuhvt;   r,<nf.,H,    rn  l;ir,;'-«l   .ml    t'tllc.i    i 

fatty  glohnloa.  In  aaveral  plaeoa  the  epithelium  was  denuded,  in  other 
;  swollen,  and  with  the  nuclei  very  visible. 
In  on  American  cose,t  death  followed  the  i|'i  !i<  awn  of  rarholic  acid 
to  a  ffM&d  A  boj  had  been  bitten  by  a  dog,  and  to  &4  \v>»uiiiI,  at  0Q* 
oVInek  |b  (2ki  FttraDOQi  'i  1'iiinn.  <'nti-.i^iM>  oJ  i.inr  paxtl  of  i-arholie  acid 
■m|  ,i>h-  i.f  ■•!_. ,  ■•!  it  aw  applied  M  -cmmi  u'clock  in  the  evening  the 
child  wan  DimcmacioUK,  and  di-d  at,  ■        in    ■■<  1;  the  following  day. 

■  It.  KOhler,  JTiklm,  Mrd.  cwr,  /;.'.,  xUL,  ETo,  B,  A|.riU672;  EL  AWliu. 

SrAmMaMrtotcka,  1877,  Bd.  17S.  B,  WS. 
t  jMwiean  /ounuJ  a/  WkaewKir,  vol   ii  .  irh  Qat ;  vol.  ix..  U7»,  p.  47. 
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_4.  Interned  Administration.— Carbolic  acid  may  be  taken  into 
the  system,  not  alone  hy  the  mouth.  but  by  the  lungs.  00  in  breathing 
earbobc  arid  -prat  or  carbolic  acid  vapour.  It  »»  also  abeorbed  b\ 
akin  whan  outwardly  applied,  or  in  the  drv.uing  or  th«>  spraying  of 
wound*  with  carbolic  acid.  Lastly,  the  ordinary  poisonous  effect*  luro 
been  pcodoeed  by  absorption  from  the  bowel,  when  administered  as  an 
enema.      When  swallowed    undiluted,   mid   111    1   concentrated   form,   the 

symptom*  may  be  those  of  early  -'-.  lad  xpeedy  death      H*ue*\ 

the  coarse  i*  very  aimilar  to  that  witnessed  in  priming  fy  tiie  Miner*] 

acids. 

If  lethal,  hat  not  excessive  doves  of  the  diluted  acid  are  token,  the 

siiapOoene  are— »  Imruiuv:  hi  the  mouth  and  HuOttj  1  prruluirly  unpleasant 
persistent  taste,  and  vomiting.     There  u  Caintiica*  with  (tailor  of  the 
face,  which  is  covered  by  a  clammy  sweat,  and  the  patient  toon  become** 
unconscious,   the  pulse  small  and  thready,  and  the  pupils  sluggish  to 
L«ht.     Tlr-  respiration  i-i  profoundly  aaTjCted  ;  there  is  dyspnoaa,  and  tip 
breathing  becomes  shallow,     heath  occurs  from  parnlysip  ot 
lory  apparatus,  and  the  heart  is  observed  to  l*at  far  1  little  after  the 
respiration  has  ceased.     All  these  symptoms  may  oo:ur  from  the  applica- 
tion of  tl  1  the  akin  or  t  md  have  been 
noticed  when  solutions  of  but  modernto  strength  have  boon  in-ed — 40  , 
there  are  hums  in  gynavologirvd  practice  in  which  the  urocOTJI  rnembnuit* 
((4-rTiaps   eroded)  of  the  uterus   has  been  irrigated  with   carbolic  acid 
injections.     Thus,  Ku'ater*  relate*  a  CAM  in  which,  four  dnyn  after  con 
finMnew,  tb*    uterna   was    wa«hf»d   out  with   a   2  por  com.  aolnUon  of 
earl'                  ^iihout  evil  result.     Afterward*  a  $  pet 
tiaed,   but  it    at  once  caused  violent  ryraptoms  of  poisoning,  the.  face 
Voremn  livid,  clonic  convulsions  came  oa,  ud  ll  first  lews  of  conscious- 
new,  which  after  an   limit-  returned.     The  pttlenl  died  ini  ilif  tii'ilh  i  iv 
Thoe  wa*  intense  diphtheria  of  tho  uterus  and  vajjina.     BtTWl  other 
similar  nww  (although  not  attended  with  such  marked  or  fatal  effect.- 1 
are  on  record,  t1 

§  2'ij.  The  symptom*  of  carbolic  acid  poiMonin/  adn.it  'if  considerable 
variation  from  those  already  de#cribcd.  Tho  condition  is  occasionally 
that  <d  da)vp  coma.    The  convulsions  may  be  general,  or  may  nflect  only 

dn   group*   of    rnnaelej.      ConvuUivi     twitching*  of    the    fact    lloJM 
and  also  mnecolai  1  ■  tilling*  only  of  the  legs, have  been  noticed.     1 D  all 

•  CWrsJM*tt,,- 

»   A  pnu  tftioBi  ■  t.*teu  iiitu  tlio  bowd  of  4  boy,  mfpd  fi,  an  cuoiiia  of 

ud  carbolic  acid,  which,  accvioiiig  to  hU  own  -tateuieut,  was  1  part  in  CO,  and 

the  whole  <puin  Dtsd  I H  grain*  of  thsacjd.     Tin-  iliiltt  bsouoe EBPaWthla 

a  few  minutes  after  the  operation,  and  died  within  four  hours.     There  wasim  j*itf> 

ss«rlsfn  exsiniDStioo  ;   tint  body  nm«U  utroiitfly  ol  curlmlio  acid, — Lmtc*t%  A!ny   ll», 

\m 
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00*6*,  however,  a  marked  change  occur*  in  ttio  urine.  Kuhisai  *  ha* 
noted  the  OQOtXtnOQB  "1  ibottloit,  W*\h  in  the  pig  and  tho  marc,  rui  a 
result  of  carbolic  ucid,  bul  tUi*  effect  Las  not  hitherto  been  recorded  in 
the  human  subject. 

It  has  bo«n  oxporinicntolly  shown  by  KucUr,  thnt  pronoua  Ions  of 
Wood,  or  thr  prcwnri*  uf  septic  fevrr,  rend-rx  sniinal*  more  sensitive  to 
corbolk  kkI.     It  la  also  said  that  children  arr  more  seuaitue  than  adult*. 

Tho  course  of  carbolic  acid  poisoning  i  \<ry  rapid.  Jn  3D  cosee 
rrtliiui.-i  1 1 v  i-'iiU-k,  in  which  the  period  ton  Hm  taking  of  tin'  poison  to 
the  momont  of  death  won  ooounielj  Dotod,  Su  qdqim  nvi  u  EdDovi  i — 
12  patients  died  within  the  first  hour,  and  in  the  second  hour  3 ;  so  feet 
within  two  hour*  15  died.  Hetween  the  lb  ml  nd  the  twelfth  hour,  10 
died  ;  l-i'twertti  tho  thirteenth  find  iho  twenty-fourth  hour.  7  tiled  :  nd 
between  tin'  lw*-iit\-tiftii  iind  tin-  Aixti'tli  h<nir,  |  i.I\  ".  (Bed  Thnefure, 
slightly  over  71  per  rout,  died  within  fcwelTf  bourn,  mid  01*4  par  cent, 
within  the  twontydour  hour*. 

g  226.  Clutnges  in  the  Urino.  —  The  urine  of  patient*  who  have- 
ilMMbed  iu  any  way  carbolic  acid  i-  dark  in  colour,  and  may  UZtU 
■taODglg  Od  Qm  ftoti  tt  H  now  cstabliahcd — chiclly  by  Uie  experiment* 
and  observation*  of  BaWnnnn  t — that  rarlx-hf  i  u-Ihi,  m:  «i  ■■  ■■»■.  i  •■■ 
tin-  liiidv,  in  mainly  eliminated  in  tin*  fnnn  ol  pi n-n \ l-*n : i»li i it  i«  acid, 
C0II&IISO4,  or  more  strictly  speaking  a*  potessic  phenyl- ml plide, 
I  ,  II  l-.Si  \0  a  substance  which  is  not  precipitated  by  chloride  of  barium 
until  it  luw  iwt»n  decomposed  hy  boiling  with  a  mincrul  acid.  Crcsol  is 
similarly  excreted  as  crcsol-sulphuric  ucid,  C(  1I4('1I  H-*<  >,,  ortbo-,  nirtn-, 
or  para-,  according  to  tho  kind  of  creaol  injected ;  a  portion  may  also 
appear  a«  hydro  |q1u  chinone  imlplixun:  ucid.  Hence  it  is  that,  with  doacs 
0|  phuol  or  crosol  continually  increasing,  tin-  UBOBnl  <>t  luJpfcfitei  OttUf 
ally  in  tin-  urine  (,u  estimated  by  simply  aridifyiny;  with  li\dn»rM.iric 
acid,  and  precipitating  in  the  cold  with  chloride  of  Iwirium)  cnntinu.ilU 
•  !.•  r.  ■  s   at  lact  vanish,  for  nil  th«  sulphuric  acid  present  is 

aniteil  with  tin-  phe-nul,  On  tin-  other  hand,  the  precipitate  obtained  DJ 
prolonged  boiling  of  the  etlQagly  acidified  urine,  after  filtering  off"  any 
BoS04  thrown  down  in  the  cold,  is  ercr  increasing. 

Tim*,  ;i  doL'  voided  urine  which  o.  nt:iiu<  I  in  100  e.c.,  *-''>2  <jnn.  .I 
firoo.i  pi  tibia  sulphuric  acid,  and  '006  ol  orymiically-combined  sulphuric 
acid ;  hia  back  was  now  painted  with  carbolic  acid,  and  thr  normal 
pro|X)rtion«  were  reversed,  the  precipitablo  sulphuric  acid  became 
004  grrn.,  while  the  organically  •  combined  was  190  iu  100  c.c  Ii 
addition  to   phenyl- Hulphuric  acid,   it   ia  now  sufficiently  estahludied  2 

•    VAtxhivui  tttlla  KtOrhuiria  Hal.,  xl.,  1874. 

T  iyta*tr'*  Archiv,  13,  1S7«,  W*. 

t  E,  Bsumsna  and  C.  Preuss,  Zcitxhrtflf.  phy$.  Chcmic,  iii.  15*  ;  AnUUvty  swr 
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that  hydroquinon*    (f^il^f: )    ftTMfihjdwayi  I'henol)  aud  pyrocato* 

chin  fc4H(!~{|j  (urthodihydroxyl   phenol)   an   ooftatant  product*  of  a 

portion  of  th»  phenol      Ew  hydfOqullKITH  appear*  in  the  urine,  in  Ihfl 

find  place,  as  the  <orre>]i»»::!:  ulphudl    J>»i«i.  wlii«Ji  tf  Oolottflosa; 

I  portion  of  it  id  set  free,  and  tin*  free  h.vdroc|unioiR'  («|>eciulh    in 

ftllcalini- iiriniM  i- oui.-l.l\  ,.-.  i. it-.  d  !,.  :■  mi  ■,  i-i.-t,  .li;«1   liiMiru  the 

peculiar  colour  of  ui-inr.     Om   n]  i  ..:!,  mltiun-d  rarlmln    mid    nine  i  m- 
hydroquincmc  ami  it*  product!  ofdWOO  i  III  be  PbfcjJIfrq'  by  shaking 

r ;  on  (jojurution  of  tho  other,  an  extract  i«  obtained,  ItdnWl&g 
alkaline  silver  solution,  md  devnloping  iiuinons  on  warming  with  i 

To  accurate  pyro-catechin,  200  *v    of  ofM   may  l»o  evaporated  {•■ 
extract,  the  extract  treated  with  |tCQD0  lkoh«>i,   th«  ali:<»ln»ln-  lupin. 
poraUd,  niid  the  extract  then  treated  with  ether.      0 ■■  :m.l 

evaporation  of  the  ether,  a  yellowish  nnisw  is  left,  frum  which   tin*  DTTO 
<   irlmi   miiy  lie  extracted  by  washing  with  a  small  quuitttQ  1 4   I 

iii  m     i.i   i>  hre  ailver  solution  in   tin.*  sold,  or,  if  HmIihI  with 
s  faw  droj*  of    ferrii-  rhlnridf   «>tutinn    -li<m   n   marked   pNO  Qali 
changing  on   beii   •  alkaliscd  by  a  volution  of  BOd  I    Ifii-.n 
violet,  mid  then  on  Mng  loSdHbd  by  n<-*t  i«  m-id,  <-hint^ini;  1 .- *< -l . 
green.     According  to  Thudichum,*  the  urino  of  xnon  and  dogs,  nlVi  \u< 
ingwtuni  of  cjiHioi.i  i  i-i.  BontaSn  a  blu  pSgmnL 

.    Tho  Action  of  Carbolic  Acid  considered  physiologically.— 
ftssssrchss  on  sajmsJi  i  ■'■■  •  I  iMd  tV  »..  ua\gnttBs*i  i     >•   ( 

which  carbolic  add  act*,  anil  the  gonnrnl  ntjtwnes    -i   I  Bfett,  but  UlSP    I 
sull  much  to  be  leurnl. 

&  K inter  t  has  shown  that  the  temperature  of  dogs,  when  do*?*  of 
carbolic  acid  in  *olut<n  m  bcrjoctsd  mfcCBtaneoufcly,  oi  into  the  vi-in*.,  in 
immediately,  or  very  soon  iift'-i  ih«-  ITpglltfnri.  Tiriwtd  Willi 
nodemte  doses,  Uiis  ofFcct  is  but  alight— from  half  to  a  whole  degree  - 
**  the  dsy  after  the  injection  the  temperature  sinks  U'l>*  lbs  MlMl 
paint,  and  only  alnwly  rworaw  again  natural.  With  draws  that  ars  Jmt 
kthsd,  fir*;  s  rise  and  then  a  rapid  sinking  of  laWftptUtlDB  are  oha<i 
hat  with  those  cxocwivo  doses  which  apeedpy  kiU,  the  temperature  st 
one*  sinks  without  u  pt«liinin*ry  rise.  The  action  on  the  heart  is  not 
very  marked,  but  ih-rrr  El  always  a  lowing  of  the  cardiac  puUaiiniiM ; 

a<v.-.fdio>:  io  BoBM^nkc  khi  utmti  m  rskiid     Xha  mrfmBoati 


Ban-A**!**,  W.  Y.  bJibch.  tstauij,  IU1.  pp.  Hi,  140;  SchmlwleUrf.  OWaa. 
CeafrK.  (3>,  U,  9M. 

•   OW  IV  FHXtityiftkt  (/rw,  Loaa.,  I«77,  p.  IS*. 

t  Ar*ivf.  Baa.  CBUnwTw.  Bd.  S3,  U.  1»,  1I7P. 
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iiiurli  ijr.irkmed ;  tin*  acceleration  isduc  to  an  cxcilen  1  ol  d  flu  vagus 
■  i-nlrc.  Miirt;  8alkow*k>  ha*  snOWS  that  section  uf  the  ftglU  produce*  a 

retardation  of  the  respiratory  wave.  Direct  ftppUcAtka  of  the  acid  to 
muscle*  or  nerves  quickly  destroys  their  excitability  without  ft  previous 
stage  of  excitement.  The  niuiii  cause  of  the  lethal  action  of  carbolic  acid 
—putting  on  one  side  tbooo  caaea  in  which  it  may  kill  by  iU  local  corro 
*ive  action — appear*  to  be  paralyeu  of  the  reapirutory  nervou 
i 'in-  OGQY1lttoO0  arise  fiotn  tin-  -|»in;il  cord.  On  the  reaction  of  kfaa 
riniviiUioiw,  tlic  ropagfleift]  DB&tm  ■»(  bhl  breath  n^  a>.M*>Ls  <»;ht-r  changes 
by  preventing  the  due  oxidation  of  the  blood. 

§  L'l'S.  Carbolic  aeid  is  Mepurated  from  the  body  in  the  forms  air 
mentioned,  a  small   pori    >•  BOM   by  il»-   -lin.      Salknv. 

uien  that,  with  rabb  n   found  oxalic  acid  in  the  urine 

aaan  oriflatton  product.  According  to  the  tr  .:(l,li..  .,f  I'.innendijk.* 
the  teparation  of  carbolic  acid  by  the  urine  commences  very  quickly  after 
ir*  inflection  ;  nod,  under  favourable  circumstance*,  it  may  ba  completely 
. •■.«  irtird  witliia  from  twelve  to  sixteen  hours.  It  mtxat  be  icmernboml 
that  normally  a  sninll  nniount  of  phenol  may  be  present  in  the  animal 
body,  na  the  result,  of  the  digestion  of  albuminous  substance*  or  of  thrir 
potnlution,      The  amount  excreted  bv  healthy  men  when  feeding  on 

i     :icl,    Bdgfilyl    '-V   .'\peiuii':lit,    HlMlrHlfcftJ    to    be    in    the    tw< 

hour*  1^  iugrmo. 

I  'J  29.  PoBt-xnortein  Appearances — No  fart  1r  btttK  iMOUklAd  fan 

experiment*  on  animal*  than   thr  .  . — That  with  lethal  duse»  of 

carbolic  acid,  administered  by  Mihcutaneoua  injection,  or  introduced  by 
tha  vaina,  no  appearances  may  bo  found  after  death  which  enn  be  called 
at  all  characteristic.     Further,  in  the  cases  in  which  uWn  faai  00800 

1  :hc  outward  application  of  the  acid  for  the  cure  of  Mrabievs,  Ac,  no 
leaion  woo  ascertained  ftfU»r  dmth  whi.-ii   midd      apart  from   tin-  hJ 

of  the  case  and  chemical  evidence — with  any  poiipVtaci  tn  Morihtfl  to  a 
poiaon. 

On  the  other  hand,  wlim  tOBM  I ...:    ItfgldotM  of  the  a-nl  Ul  taken 
by  the  mouth,  '-tv  ■<:)!-,■  :iri  ;.•-  arc   pro.!  nrcil    in    i\w 

r  portion  of  the  alimentary  ti.n.I.  Tlc-re  may  be  1>ku\  iii>1i,  wrinkled 
rtpota  on  the  cheek  or  li|>*  ;  the  mucous  DOnbrane  ,»f  the  mouth,  threat, 
and  gpUftt  is  often  white,  and  if  the  acid  wYI  conoentrated,  eroded.  The 
rtoouach  is  sometime*  thicKcm-d,  contracted,  uud  lilttiii.dii.tl.  ;i  condition 
well  shOVXl  LB  11  pathological  pTcpnration  (ix.  20G,  43/)  in  St.  (Jeorgea 
Hospital.      The    mucous    membrane,    indeed,    may    be    quite    um    much 

.h-.tr*  iv  i  :il  if  '  Hi  ion  J  ami  I  i:nl  U-cti  I:iLni  Thux.  in  fin)  -  II ..-;»:  r  1 1 
museum  (1709*°),   then-   i-    |»i-. n\c<l    the  'Vnnndi  of  a  chill  who  died 

"  Journal  de  UtarmaeU  a  it  Chtmie. 

r  Jrtttal.  de  OUMl  tt<U  Fhpt'pie,  T-  Scr.  T   20,  p.  280,  1S«0. 
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froin  taking  accidentally  caiholic  16%  It  look*  like  a  pioeo  of  paper, 
and  ii*  ?«q  -ith  fiiivn-colourod  apoU ;  the  rugae  are  ibaeni,  and 

■  lo  uu'iubr  i         ■        to  have  entirely  vanished.    Not  uufrnjU'.-ullY 
the  stoma-  im  white  apot*  with  roundish  educe,    Tha  daodfffvn 

it  often  affected,  and  the  action  U  not  always  limited  to  the  first  part  of 
the  inteHin- 

The  respiratory  paiaagea  m  often  inflamed,  and  the  lunge  infiltrated 

|Dd   OC'liyMi.-.l.         A-    ili:ith    !   ili.    i    pl:i<-i-    !r a-:     i    |>!i  v  8  l.i!  <'■  J    condition,    Ul< 

vrins  of  the  head  and  brain,  and  tho  hlood-vwwolii  of  the  liver,  kidney 
and  aplueu,  ore  gorged  with  blood,  and  the  ritfht  BOB  of  the  bruit  di.v 
tended,  while  the  left  in  empty.  On  the  other  hand,  u  person  may  die 
of  Hidden  nervouft  shook  from  n  •  t  ■>  !  u       [ii:mti:v  .1  ii;. 

acid,  and  in  Mich  a  ca»*  r.h<>  nottWOrttOk  UOMnDOMWiH  not  thenAthiliii. 
fffecifely  the  characters  junt  detailed,  Putrefaction  i*  retarded  iOOQldiBf 
to  the  doe*,  and  there  U  often  a  emoli  of  ear)  i  lie  <  il.*  if  any  urine  in 
(Vtntainrd  in  th«  bladder,  it  will  prnh&hly  he  dafk,  unit  praaent  the  char- 
acters of  carliolie  urim:,  detailed  at  p.  17  I. 


Tests  Tor  Carbolic  Acid. 

|  230.  I.  The  Piuewood  Test.  —  Certain  pinewiwl  give*  a  beautiful 
alow  colon  i  irlie-ii  :nni*Uun]  iii-1  with  uhIajIIi  IcUi  and  afterwarda  with 
hydrcehloric  acid,  and  exposed  to  till  light  Somo  apeciea  of  pino  give 
a  Wue  colour  with  hydrochloric  acid  olone,  and  such  must  not  be  used ; 
other*  do  not  rr.-fiMuid  to  tbfl  te.it  En  OttbollG  and.  Ilcncn  it  U  necessary 
to  try  the  chipe  of  wood  rirat*  to  aee  how  they  act,  and  with  this  pre- 
•a  tlie  teet  i»  r«ry  -vmcutMe,  and,  in  cuutioua  hands,  no  error  will 
oBcnade. 

2.  Ammonia  and  Hypochlorite  Test. — If  to  a  Bolotlim  <  >  >  I  lining 
fYcsi  hi  small  a  quantity  a*  1  part  of  carbolic  acid  in  5000  parte  of 
water,  first,  about  a  quarter  of  its  volume  of  ammonia  hydrate  bo  added, 
and  then  a  email  quantity  <xf  lodle  hyjioohlorito  solution,  avoiding  excess, 
a  blue  colour  appears,  ttaUning  (jniokflDf  the  ruuatiuu :  the  blue  in  pi  i 
rnanent,  but  turn*  to  red  vtith  acidr.  If  there  ia  a  smaller  quantity  thau 
tm  proportion  of  acid,  the  reaction  may  be  still  produced  feebly 

lifter  MnndiTitf  for  aosnr  turn- 

Ferric  Chloride— Om*  part  of  phonol  in  3000  porta  of  water  can 
be  detected  by  adding  a  solution  of  f.-ni  h]  4  Edl  |  a  tine  violet  colour 
is  produced.  Tikis  is  also  a  very  flood  tent,  when  applied  to  a  distillate  ; 
but  if  :i;  plied  to  a  complex  liquid,  tin   disturbing  action  of  neutral  »alta 

•    hi  ordfl  •"  d»t*cttliw  odour,  i'.  u  wv;l  ( >>  ■  \>  uthdk'ad  iir»t,  liwttlit  putrofietion 
of  tac  internal  lUccr*  be  »  grtat  u  to  mask  tlio  odour 

H 
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■nd  villi;  r  suhtlaiivcs  nuiv  ba  too  gccal  to  uiuk*  the  reaction  under  ihowe 
I  irv -umaUncotf  of  Mf*j 

t.  Bromine. — The  moat  satisfactory  test  of  all   U  treatment  of  tfet 

liquid  by  bromiiic-wntcr.     A  precipitate  of  tri-brouio-phenol  («',."  1»i  <>) 

is  rapidly  or  &Wly  fennod,  according  to  the  strength  of  the  solution  ;  in 

detecting  very  DOlttUM  quautsinv.  tin    pttolpltafc  11  tune  to 

.\<;  "i.itng  to  Allen/  a  lofatton  OOnfabkbM  but  f  (r&oi)  °f  Btlbollt 

acid  gvri  tin  •  1  -tiii1"  ttnadinj  twenty-four  hours. 

The  properties  of  the  precipitate  arc  as  follows : — It  Li  •  ryjtollinc,  nnd 
iMi-i-.i  thu  ink:...'  DJM  1 1    MB  I riu  {  Ol  !i  n  I  Iter    ■■!  n<  >  <\\  ••-  .  r-        •  H 

iii  peenHar;  It  it   In  atabtt  in  water  ind  mM  Uquldfl,  faol  loliihk  la 

alkali  .mil  ubsolutr  llodbol  .  I   very  minute  quantiu   of  mta 

duflicc*  to  precipitate  it  from  an  alcoholic  notation  ;  it  is  therefore  caton- 
tiul  to  tho  nieces*  of  tin'  tout  that  the  watery  liquid  to  be  examin- 
either  neutral  ur  acid  iu  reaction. 

$231.  Tri-bromo-pueaol  Dib>  bi    m.m.I   fm   the  <|ii.i:it.t,il  iimtton 

of  carbolic  acid,  I  On  parts  of  tri  bromo  phono!  arc  equal  lo  99  '>   Dl  car- 
bolic laid  ;  faytfci  ictiarj  ol  toditun  uaalgam,  tri  i<mr:i<>  pheaol  i  oh  Tigod 

into  carbolic  lakL 

That  brouum  mtet  pttoipitiUl  several  volatile  and  ftxed  all 
Ir.mi  t&lb  wlutJOPI  ll  BO  Ot^fteUoQ  to  the  bromine  test,  for  it  may  be 
applied  to  a  distillation  pmdurt,  tin*  ha*M  having  bmn  previously  fixed 
by  Miljdiuri'  «i-id.  Ilivi-l-  -.  the  properties  of  tri-hroxno-phciiol  in- 
distinct enough,  end  therefore  thero  it  uo  vuli-l  «  bjeotiofl  tO  tho  test.  It 
in  the  be*'  I  Uncovered.      ThnreaivalMOlta  MMtloUt,  COth  a*  thst 

Millou'a  resguut  itriktt  :■  n-*i-  -ir.ohlmn  acid,  m  coin  i-nUnled  lulphuric 
acid,  ft  bluo — ftnd  pnuuuic  dichromutc,  with  sulphuric  acid,  a  brown  enjoin- 
— but  to  thoflo  there  are  objection*.  Again,  we  have  the  Kwhtoriw  test, 
in  which  the  procedure  Is  aj  follows  : — A  te«t-tulH>  i*  taken,  mil  oartfW- 
tratwl  hydrocliloric  acid  wallowed  to  act  UMIffcl  QkpCfl  DOtMBfa  chlorate. 
After  the  pin  ha*  boon  evolved  for  from  30  to  40  acconda,  tin 
diluted  with  \\  volume  of  water,  tin-  gaa  Ntnovrd  by  blowing  through 
■  tube,  nnd  solution  nf  vtruu^  ammonia  poured  in  so  ua  to  form  a 
layer  on  the  top;  after  bloving  out  the  whit*  fumea  of  ummoniurn 
chloride,  a  fow  drops  of  the  sample  to  h<»  tested  are  added.  In  the 
presence  of  carbolic  acid,  a  rose-red,  blond-red,  or  red-brown  tint  U 
produced,  :i'-i:nnliny  to  the  quantity  present.  QwbolJC  ."id  may  be 
MUldtd  with  eivso/  or  with  <rreasof'«,  but  the  distinction  between  pure 
carbolic  aeid,  pure  crceol,  ami  crca«oU>  El  pltfa 

/OH 

§232.  Oreaol  (Orcsylic  Acid.  Methyl-phenol),  CJI^  —  There 
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arc  three  cresolo— oitho-,  metn ,  and  para-.     Ordinary  commercial  oresol  i* 
a  mixture  of  the  throe,  but  contain*:  but  little  ortho  ereaol  ;  the  more  En 
portent  prop*rti*i  .»(  th*  purr  amok  IH  Ml  Mil  in  the*  following  tabic*  :— 


SUIUiup-!.! 

IL'lUns-ioliiL 

•  .  uvtrrlnj  liy  fiulun 
..III,  W„t,.|t  Jot.-.— 

Otfl.fr 

Met* 

Pare-,   .    . 

31-81 
Fluid  at  ordinary 

•  ■peralar*. 

36" 

2010' 
IBS' 

SalioylioAaU 
fOrtl ipbsntsle 

McUoiyl«  ' 

■ 

i'-ii  i  ■■>'.  in  an  to  •■  ••'.. 

1'iu*  onho-,   nirta-,  or   para-  cre*ol  have  been  obtained  by  synthetir.il 

i    ,  tii-  y  cannot  be  said  to  bo  in  ordinary  oommorcc. 

Commercial  cre*ol  it  at  ordinary  temperatures  i>   liquid,  and  cannot 

u  i ii ii--i  iinl  M.  :i  it>hi.-i1IIm  i  tie  bj  fatting;    It*  b  at  ta  (tan 

203*;  it  is  allBOti  UUolablt  iri  strong  ammonia,  ami,  when  16 

volume*  nrc  added,  it  then  forms  cryftallino  scale*.     On  the  other  hand, 

carbolic  <    d  olobU   In   :in   equal   Volume   id   rutin n.  ;md    i*   f.lnni 

ifdUted  by  thr  Mii\ i   \\    volume.!   Wftfttt     Omol  la  insoluble 

in  small  quantities  of  pure    •>    per   Cont.   soda  villi  a  largo 

«xm«,  it  form*  aryitellfo  irhils  carbolic  acid  hi  freely  eolui>: 

araaJl  or  larpe  quantities  of  .ilkuline  Rotation*. 

Cold  petroleum  spirit  dj  olfi  creaol,  but  no  crystalline  scales  ca:i  !-■ 
separated  out  by  a  freezing  mixture.  Carbolic  acid,  on  the  contrary,  u 
but  sparingly  -  ■         ■  oltton,  aBd  |   solution  od  »ctd 

■;  petfoUvm,  v.lni  eipou'd  to  sudden  cold  pntilurnl  by  a  freezing 
mixture,  scpaiatcj  out  crystal*  from  the  upper  layer  of  liquid.  Crcaol  i* 
niscibic  with  glycerin  of  ■pecitic  ^rarity  L*S$8  in  all  proportion* ;  I  moa 
surrof  grji  e !  with  |  tacMunoi  sntal  Ei  RODpletafy  precipitate*) 

hy  1  measure  of  water.    Carboli'   idd,  andn  the  saiwe  i 
is  not  precipitated.     The  density  of  crcaol  is  about  1 -Oil.     It  form."  with 
bromiiif   |  iribroino-crteol,  bat  this  i*  liquid  ut  ordinsry  temperatures, 
whilu  tri-brozno-plienul  is  solid.     On  the  other,  hand,  it  renernblca  carbolic 
acid  in  its  reaction*  wit).  and  with  nitric  and  sulphuric  acid. 

|  S8S.  Cneaoio  or  KreoaoU  «  a  tartn  applisd  to  th*  mi  tier*  of  .-nil.<  i>hi>ool* 
obteiaod  from  Iho  dlaltllatioo  of  wood  IV.  U  .••.•iiiUla  of  %  miatttrc  of  sulalaiieoa 
of  wkioa  the  sUef  are  jpiaiaool  or  oxyorveol  lC-HjO/1,  boiling  »t  200*,  and  craasol 
(C,IIu.O»f,  l«uihn(£  at  217";  «1mj  in  mafl  oasatHits  peJoro!  (CiH^O),  meilijrl 
eresstl  (C»tTls0|l,  sad  other  bodies.  Morv»u'»  English  console  U  prtparei  iroai 
Steckaolm  tar,  sod  twili  at  about  IIP,  oonstttlof  efcfsfly  of  cm**>l  ;  It  it  not  <nr, 
by  mere  eh«mioil  ttsts,  to  dUttngalih  creawto  from  ofwjlie  tefd.  Creaaou.  Id  1u 
rMetioDB  with  aajftario  aad  nitric  wid,  breniot  aa4  f«Utio,  ii  «imilar  to  oerboh'e 
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Mill  erosylio  acid*,  Mid  lu  aoluhiliTy  in  mnrt  tolrutl  i«  *l«n  rtaUu*.     It  t».  how 
iT*r,  distingaiahed  from  th*  Ur  acid*  by  its  insolubility  in  PrWt  glyv*  i  • ' 
gravity  !'2£St  whether  1,  '2,  or  5  volume*  if  glycerin  W  crapl-iyed.     Hat  lis*  b**t 
twt  l»  iU  action  on  no  ethereal  solution  of  nitro-collulonc.     l'rc**otc  mLsca  freely 

wiiii  the  n.r.  odlodtau)  wbilu  aiaylla  mild  «  cubaUi  Mid  at  ono*  <oajcnlet«e 

the  lacier.  With  complicated  mixiun**  coulaiuiuif  carbolic  add,  crool,  mid 
HIUmiTl  thl  nnly  method  of  applying  these  tear*  with  advantage  U  to  submit  t!ie 
mixture  to  fractional  ■lietillstioa. 

FhwkijteT*  tests  for  ■mail  -piautitiot  of  carbolic  add  in  croawjU,  by  mixing  a 
nltrf  lulutiuti  uf  tho  *4iu|ili-  «iili  onc-foarth  of  it*  volume  of  ammonia  hydrate, 
wi-itui*  the  niiido  of  a  porcelain  dish  with  this  solution,  and  than  carrCii]!/ 
UOfft&f  limtiiiiti'  fuinr*  on  U>  the  surface.  .1  Sm  I  1  II  Dolour  appears  Jf  caiboUc 
acid  it  present,  hut  if  the  -Hta  of  creosote  only,  thru  it  k  AJltJ  grf#>n 

or  brown.     Ksean  of  bromine  t|ioila  the  reaotiou. t 

$  23*.  Carbolic  Arid  in  Organic  Fluids  or  in  the  Tissues  of  the  Body 
—If  the  routine  process  given  at  pags  51,  where  the  organic  fluid  w 
dirtilled  in  a  vacuum  after  acidifying  with  tartaric  acid,  is  employed, 
phttoJ  M  creaol,  if  present,  will  i*«rtainly  b*  fournl  in  ttu  ittrtfllaVUh  Tf, 
lidwitvi-r,  a  «|)»i:tal  himm'.Ii  In-  in.nl-  h-i  :h.-  i-  ni;-,  thru  ihn  lluid  DtZet  he 
well  u< -iilili.-d  with  Hulphuric  acid,  nnd  dirtilled  in  the  usual  way.  The 
distillation  should  bo  continued  a*  long  iw  possible,  und  the  dUtillnto 
shaken  up  with  ether  in  the  ippnrntiM  ligured  nt  paga  156.  On 
•••p.uation  and  evaporation  of  the  ciliei,  the  Ur  acids,  if  pre.tant,  will 
bo  loft  in  a  pur*  ftnragjh  EotZO  to  show  ita  reactions.  The  sntno  process* 
uj.pl»'i  10  tbfl  Hating  which,  in  B  fa*] v -■  li vi « I ■■- 1  ;'.  A<,  in  boOid  n  I 
diMilliul  with  dilute  sulphuric  acid,  ud  the  distillate  treated  n*  just 
detailed. 

Lake  moot  poisons,  carbolio  acid  has  a  selective  attraction  for  certain 
organ*,  *o  that,  unleea  all  th*  organ*  arp  examined,  it  is  by  no  mconn 
in.!  ii'i-n-iiL  which   i«ut.ir.ul.u'  pOfUoil  b  acbv.ti'd  for  the  UKpiiry.      Huppe- 

•    Arrh.  drr  fhnrmnri/,  rxiii    p.  30. 

t  Creaaote  ia,  without  doubt,  joisouous,  though  hut  littlo  i>  known  of  its  action, 
and  very  few  experiment*  art  on  record  in  which  pure  crcaooto  baa  becu  employed. 

Boleab«g  baa  Bttdkd  th«  lyDptoni  in  r*bbit>,  b]  •obmittinf  them  to^arxtnacd 

crcaaote—  i.e.,  the  vapour  from  20  dropa  of  creosote  dilfuied  through  a  gla»>  sliadn 
nnilnr  whirh  n  rabbit,  wju  rtitit'iiiml.  Tlicm  was  at  6964  peat  naeaafBMa,  with  * 
eatery  diveharge  ftotn  the  •yea,  and  after  seven  rninut**  the  rabbit  foil  on  it*  aide, 
and  w**  Blightly  ooitvul:»cd.  The  cornoo  waa  treulloil,  and  tho  cyon  prominent; 
a  white  alimo  flowed  from  the  mouth  end  eye*.  Afkr  fifteen  minute*  there  «t> 
norcoaii,  with  loavaaiHl  rafln  actios  |  Qh  EtttptQlOn  ww  llmOVt  normal.  There 
wa*  rattling  breathing,  oth!  In  li»lf  «n  hour  the  animal  died,  tli*>  i .•.-.]. iration  i>x*. 
mg,  and  fluid  blood  *Niuping  from  tho  n<H«.  Hortinn  itfttr  drath  vhowed  th« 
r-.  M  l.>pti.'-n.i ',  '-i"1  iiiucooi  BHabm  ■  uf  thl  ait  pa  i  ;•  i  to  I)  aafn  I  etix*»l 
tluu  layer  of  fluid  blood,  and  the  lungs  to  bo  congested  ;  the  ri^lit  »idn  u(  the 
heart  wosKorcd  with  fluid  blood. 

Thr  pint-iiwrttM  ap|«arancn»  ait<I  tin:  i.  ►ynerally  are,  therefore,  clrxtrly 

allied  to  rho«c  pro*tur*«l  by  rarbnlln  *ritl,      A   dark  colour  of  tho  uriae  haa  aim 
loon  nrtioad 
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Iff  applied  carbolic  :».:iil  to  Urn  alxJonieii  und  thighs  of  dogs,  and  when 
toe  •cymptonm  were  at  their  lui;..ht  hlr/1  thorn  tn>  doiith,  and  popiwitaly 
eiixinirif  1  Um  parte.  In  one  cane,  the  blood  yielded  "003G9  per  cent ', 
the  brain,  ■0031  pat  cent. ;  tho  livor,  -OOlitf  j  and  the  kidnoya,  "00423 
l.  nt  tlinir  weight  "f  QOfeolia  acid.  Tho  liver  then  containt  only 
:lnii3  of  I.Ik  quantity  futiiiil  in  AB  equal  aright  nf  blood,  and,  tlnn- 
fort,  Iho  acid  has  no  selective  affinity  (6l  that  organ.  Qa  the  other 
hand,  tho  nervou*  tiwn.%  and  especially  the  kidneys  appear  to  con- 
emtlsn 

§  335.  Examination  of  the  Urine  for  Phenol  or  Crenol.— It  box  been 
previously  stated  feee  p.  174)  that  the  urine  will  not  contain  them  U  such, 
but  a*  compound*) — vi?..,  phenyl    >  tiafti  of  potassium,     liy 

boEttng  with  i  minor.il  arid,  thoao  compound*  may  V*  bfOlMfl  up,  IBd  the 
acid*  obtained,  cither  by  di.vtilktion  or  by  extraction  with  eth»r.    To  detect 
very  minute  quantities,  a  lar^e  quantity  of  tho  urine  should  ho  cv 
rated  down  to  a  syrup,  lad  treated  with  hydrochloric  acid  and  ether. 
On  evaporating  ntT  thottlnr.  tin  residue  should  ho  distilled  with  dilute 

acid,  olid   this  distillate  then  leatod  witli   bromine- water,  and 
tin-  111  i    r\i»l  or  crtWOl  rollrcl'*!     mIitiI  ilifil,  mi.:    uv.ijjiml, 

Thudiehum  *  hnn  aepanitod  crystals  of  potawtio  phonyl-Milphata  iUalf 
from    the    uriin-    of    paliimin   treated    Biularmii  ;ill\    by  CBboIifl  acid,   *> 

follow*  ; — 

The  urine  wo*  evaporated  to  a  syrup,  extracted  w  1  of  90  per 

Heated  with  an  alcoholic  solution  of  oxalic  acid  as  long  aa  this 

prodsced  a  precipitate,  and  then  shaken  with  .in  equal  volume  of  ether. 

The   mixture   was   next   filtered,   uruti.diM-d    with    potassic   carbonate, 

evaporated  to  a  small  bulk,   and  again  taken  u\>  with  alcohol.     Some 

irbonate  of  potaMsiuin  wew  'operated,  «nd,  on  evaporation 

n|     |,u:;,--ir     |illi'Il>  1->II  l]>li:ttl'     H'l'l  '  I.        TlU'J 

to  analysis  iCm2Sj  per  cent,  II  ^0|P  mid   18"]  K— theory  Mgafaisf 

of  II^SO,  and  18*4  of  K.     Alkalino  phenyl  sulphate*  strike  a  deep 

■  alom  w  Ufa  'lid.'.     To  estimate  the  amount  of  phenyl- 

rmlnlntff  01  creeol-oalphate  in   the   urine,   tin:   normal  may   be 

Mpatated  by  tho  Addition  of  <;M<»rid(   of   l.:iniim  in  the  mid,  lir;l  Jiridifv- 

Mth  hydrochloric  acid.     On  the   liquid  a  second   crop  of 

sulphate  be  obtained,  doe  to  iln-  breaking  up  of  the  compound  ■nlphata. 

and  from  this  second  weight  the  amonnt  "f  acid  can  be  obtained,  cj.t  in 

the  cose  of  phenol—  Q  1 1   il>'  \:BuS04::174 :  233. 

|  XM.  Assay  of  DUlnlncUiiU,  Curlmlii-.  Aolfl  Powders.  Ac,  —For  the  s**ay  of 

krlea  Low* t  u«**  ttu   following  proesta:— a  rhonssnrl  ptrtsof 

the  Mni]>!e  are  dutillvd  without  any  special  condensing  enaiigemeijt  ;  water  im' 

•  P*Ou>Um  o/U*  tWiw,  p.  195. 

t  AUcu's  Cvmmtraut  Orgunic  A**ly*it.  tul.  i.  p  311 
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wm»«  over,  Ami  .ilowwl  dy  an  oily  Haiti.     When  ft  trnndrft!  porta  of  the 

lattev,  u  measured  in  a  graduated  tulio.  have  he*u  mUoW#<l,  the  wntrr  |a  dWBgti 
The  Tolamc  of  water  in  rcaul  nff.  If  irn  <>ily  ttavld  float*  on  tli«  water,  it  contains 
lijrlil  oil  of  Ut ;  if  it  U  heavier  than  llic  wmtet,  it  U  regarded  oe  hydretcd  acid,  :ou 
Uimiiic  SO  par  c*ut.  of  real  carbolic  acid.  TV  Mart  portion  consista  of  anhydrous 
crceylic  end  cwholic  acid*,  and  626  volume*  an'  dbffllwl  uwr  ;  Uir 
moil  conatsta  wholly  of  cresyllc  add  ami  tho  higher  hamolaguei.  The  rrlntiv*  pni 
portions  erf  oerboho  and  creeylio  acid*  are  approximately  d*t*nuin'«l  by  Ukiug  tho 
■clfclifj4xig  noit.t  Valcfe  i  hnnld  b«  botwaen  Id'6*  and  St  ,  and  having  ftJMCtall 
this  temperature,  Inn',  making  tnixtarce  of  known  proportions  of  wliull 

^ylio  acid*, 
i:.  vv.iii'i-  in.  neotBBMBM  tin  hUowtogpfoon  hi  tb  ivtlttMteoJ  caro 

II  Id      It  ik  tated  era  tho  precipitation  of  tho  tar  arid*  by  bromine,  and,  of  course,  all 

pfcajDOll    [r  .'jpi!if..|    in    i!,i..    fM    -.^  ill    )..     r    !.  i:»-. !    ||     OVbolls;    |    -A.       Tii<   .■.ii:'.K-n - 

necessary  are — - 

1.  A  wdutiou  contaiijng  10  gnne.  of  put  carbolic  acid  to  tho  litre  ;  thi»  serve*  a* 
a  stain  iitid  m>]iiIioii 

•olntlau  of  bromino  In  water. 

Bdotfaa  <>i  iion  to  AQata  wlphurfa  Mid,    a  Hta  <»f  IQ  pa  a  m  mpbort 

acid  Is  ahaXau  with  ».lum  crystals  until  aatuialcd. 

The  actual  process  is  a**  follows  :  10  urine,  of  the  sample  aro  weighed  oat  and 
inn  .ni.)  i  l\\.:t  lliwk,  nAirr  fcildrd,  and  the  iiiUitn«-  shaken.  Tlin  Ihtnk  ticiujc  liuellv 
filled  up  to  the  neck,  aouo  of  the  solution  la  now  filtered  through  a  dry  flhaT,  ami 
10  r-r.  ni  ttrii  filtrate  la  placed  in  a  fi  or  6-ounOt  Mon«l4(l  botfU,  ud  10 1  0  Or  il  < 
alum  solution  added.  In  a  atnfiu  botOl  1"  0.0.  of  the  standard  solutem  If  OOfcOlta 
aoiH  are  placed,  and  a  similar  quantity  of  olam  eolution  ia  added,  ea  in  the  lint 
lot  tic  Tho  bromine- water  is  now  run  into  the  bottle  containing  the  i  Under  d  solu- 
tion of  I'Ailulic  acid  tntti  »  buVttl  until  ibnrv  in  BO  furtli"  i  \<i-  ip,..i<-  ,  (U  1m. uir 
is  stoppered  and  ihaken  after  every  addition.  Tovarda  the  end  of  the  n u  rinn  tin* 
jnr.i;|nUlM  rpRM  tint  «lfiwly,  and  wIimi  tlm  OOTbollO  aoid  it  •aturaN*),  the 
rtce**  of  bronilne-wator  given  tin*  »olution  »  Dull  v»I1oh  lint.  Tho  oOlBtloa  from  tho 
■ample  ia  treatod  in  the  aanie  way,  and  from  the  amount  of  i>roniinc-woi*i  u«<l,  the 

|-«  ci  < -i.I-il;      "I    l:i,     ..ui,],l,    i-  ..li.iii.,.1  ',.v  r.itkit.t:  \\.<   w-w.      .!■    r.ili..r.-.       T'iii.-.    mm. 

poeinjc  that  5  c.o.  of  the  sLaudunJ  rcijulrctl  10  c.c.  of  the  biomuivwatcr  An 
lion,  and  10  r,r.  c>r  lb"  KdttfOI  "i"  iln-  HIBpll  NOOlrad  ;  I  0  B. .  I  bl  I  all  (Man 

he  lftK'i  :  17-100  .  r  percent.     With  moat  aamplMk  of  ermii  rarholir  uead,  the  pre 
cipiUte  dooa  not  readily  eepante.     It  it  then  >  -■•(  to  add  a  littler  of  the  pMstp 
adnuwly  obiuim  <\  Ty  t.*tinj{  tho  standard  «olution,  whi-N  rapidly  ole*ri  th<  li.|tiid. 

Koppcnchfvar  •  volumetric  method  b  BON  u  I,  bnl  UM  mum  cUbornte,  thau 
the  one  ju»t  'lt-vnlied*  Cmtla  normal  soda  i*  treated  with  bromine  until  (>»'r. 
manenily  yellow,  and  Ui«  0100m  of  brofninjl  El  t&a  driv.n  ..ii  by  boflbB  3Qm 
UqvU  now  contain*  5Nallr+ WaBrU,.  and  on  adding  thia  to  t  »lutlan  OODtailfag 
oarbolil  add,  nd  I  nffiei«Ol  -inanlitr  rif  hydrMbloril  Hid  to  m.iiJ.iih.  vwih  fin 
— iliuni,  tho  following  reaction*  ownr  ; — 

(].)  o.Valh  f  NuJl.0,  I  0IK.T-  flSnCl  A  OHr  f  311,0  ; 
fi)  CtH,0  +  eBr-C,HtBr,0+3HBr. 

Any  ezccaa  oi'hiuniiii"-  hiuiaicd  in  tin-  lii^i.  nwOtfoH  tbwfl  Qui  neceaawy  for  Ui* 
aecond.  will  eilat  In  the  free  state,  eaid  from  the  amount  of  broufne  ffhlea  NDWBf 
fr»e  tb*  'HiJiniily  ul 'rarholii-  arid  can  Iw  colrulatefl.  alwi^w  provtd"!  the  itron^tli  nf 
the  bromine  solution  i«  llrst  known.  The  volumetric  p*rt  «>f  tlm  Utalyfie,  thorcf-t,. 
merely  amounto  to  the  del crmi nation  of  free  bromiiie,  which  i>  bMl  foOft  I 
•  Chem.  Nftr*,  April  1,  1881,  r\  i.v 
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tt  to  reed  <m  pouwiuiu  ioitde.  vk!  axerUiuiiij;  the  etooaat  •><  hi  liba- 

uon  with  1  aUmUM  Milutliin  of  aodliiai  iMfeulpltate.     In  ••'  tftflaM  ia 

>iy  th<»  »arni*nl  •Ikalin*  t»fomino  *>lnrii.(.,  iiMM;;  ..  »ti  >n..i  satoi  rtana  peata 
difapaeara.    Another  ol  th* 

reaction  ia  l»y  ibc  uec  of  jtri|«  of  paper  firtt  soaked  in  itarofa  lolutian,  had    I 
•n«i  then  th*  *»mr  papcm  nobtntd  with  ■  leael 

uftx  4  iruiiiiw  wb  Era  Eodino,  and  -ii  :k-  ■  ■  bloa  nknr. 

CciartoveCrir    Method   of   Estimation, —A   rery  aimpl*   and    *vor>rtaily   v.  <■. 

«p|«Ot2m*Ul/#*tti:iitiii.i/  mintll.   nilinhli.  .    .,f   the    |>!mnoIi      n  la  ■    <i|> 

19  cnai.  «<f  tbe  aemple  villi  water,   allowln*,  any  Tir  or  tnaeluble  Inipuritle*  la 
•idr-     Ton  c«.  of  Hit*  oU.n   HnM   If    {''  "  ball  *  o-o.  of  a  ftpM  OfDli 

aolul»*u  of  f*irii-  oMorUf  aililt«l.  The  eoloiu  produced  H  imitated  I'V  a  lUiulnrd 
ntttlaoo  of  carbolic  acid,  aod  a  siuiilai  amount  of  the  nageat,  m  tin  usual  principle* 
of  ntlnrinufni   eai 

1 137.  Oarbotie  Add  Vowdern.— Siheooiu  car  twite  acid  powdere  an  pUaed  m  * 
retort  end  dutillod.     IWirdt  the  and  the  h*at  may  he  r»i«-l  to  rfyrmhlBj 
naav     The  dulilteU  eeperaU*  into  tm  pot  m 

tiatkmt  ctf  the  n;iJ»—  »wl  tlio  v>luiu<-  mn>  b*  FOnd  off,  il  thfl  dm  illeto  be  icooirod  ia 
a  gredaeteU  rccclTcr.  Carbolic  acid  powder*,  baring  limr  »»  »  1««U,  imn  bt  &a< 
CLOnl  fa  th*  wn«  w»y,  afttr  flrit  d  f>  «u1plinn<    I   M       1 

af  tb*  rwntral  tar  oila  in  tbo  diatilUtc  ia  aaai  1  F61  mad  by  *h*kiiitf  th«  iliaiillat* 
with  mastic  aeda  anlntion,  which  duaoWaa  ootapnitely  '.br  tar  a*iJ«.    The  volume  <4 

nW  aula  nay  be  directly  rt*d  olf  if  the  receiver   1*  a  Kfanltiotr'l    tn<-  •  '    bad 

aa^saaacd  tic  aldjtion  of*  Luovu  volume  of  p«ti  •  I    li -U Il»t--.  a*aIob  lja> 

aolvw  lb*  Ur  tiiU,  and  aaflfy  atvapnii-..  and  lata  till  rohlOU  nU|  I*-  RiBM  10001 
d«t*raiin«l,  acarrrctioalMla^of  c«tn»  nadi  by  *iiMn^t»nK?i 
fait  added. 

I  AS  Carbolic  Acid  6c«f^  -A  <oowu«it  quantity  of  »uai  1/  wtigbaj, 

«»d  dnauWfd  in  ■  *Uatiou  uf  tmiuAjt:  »vdn  by  lOMna  of  heal     A  aatunUd  aoli 
ca*  «ah  ti  D«t  adM.  aaAcskot  to  pncinftaU  •otiraly  Ilia  •nap.  which  U  «ur  1 
aV  fllral*  iaa^idafiftj  with  hydracblork  and.  and  bromine  natar  addai.    The  atv 
ciuitBtaa  Ubroaao-a4aM!  la  ant  matt**  by  h*»t.  taan  allowed  to  cool,  aad  thn  tuna 
ivoi  frnm  tbf  li^oiJ,  dried,  aad  wvixa+d- 
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J  339. —  Vitro  ham— e  la  th«  prodoct  ramltiog  from  th*  actios  of  ataoaf 
aitrie  avid  00  b*nz*ai*.  Tu  rinrcnirjil  formula  ia  f '  H  N<  -.  When  pu*% 
it  ia  of  a  jialc  yeUoar  colotu.  of  a  JeiarUT  oi  I  IK.  and  boila  *t  from  906V 
to  310'.  It  anaj  bo  obtaiaod  in  |iraiaiatiB  ctyatala  by  exposure  to  a  tata 
ejHfctQf*  of  3*.  Iu  caaril  ia  asaetfj  tba  aane  aa  that  freao  ti>*  oil  m 
of  tatter  abaooda  ;  anil  it  U  frxwi  tkia  riifimaalafirr,  taadcf  tWr 
of  **  raaincc  of  mirtaapa."  aavcli  iiaad  io  tlaf  paafaiiaiina  of  p^aajaaa 
BaTocrria^r  apaatta. 

In  coanaaerca  tktsai  are  ttin*  kiatda  of  tapro^ienaaaafr-  tiat  pavaat»  wifj» 
tkr  ckaracicii  gircs  above ;  a  beonier  mtrobetataie,  toiliaiv.  at  310"  to 
230'  ;  and  a  tctt  bearn  T«be4y,  hodn^  at  U?  \o  255       Th-   laH  m 

•o>«a,Lam 
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specially  used  (or  the  prcpaiation  of  aniline,  0*  aniline  Ifaft,  Ml-... 
bftiucnc  has  \xxxi  used  nc  an  adulterant  of  bitter  nimond  nil.  but 
tho  clotoction  U  «n*y  (we  "Foods,"  p.  551).  Xitro-bcnw-ne  vu 
flrrt  diaoovttred  bg  KitmoheriSeti  in  18.14,  tad  tti  iKiisomma  prui>ertiea 
nrre  fcnt  painted  out  by  Casper*  in  1859.  It*  technical  us*  in 
perfume*,  A'C,  dotes  from  about  184$  md  tfl    the  Iwinl  J  tight  ywvs 

ng   between   that    ante  mil   I S 7 »i.   Inbuilt  ha*  coll  or  ted  4'J  rtw 
uf  jm  ;  .  tliU  .i^cut,  1.1  of  which  were  fatal.     Out  of  lh«*n  castes 

wo*  suicidal,  the  rest  accidental. 
§  !M0.  Effects  of  Poisoning  by  Nitro-benzpne.— Xiiro-tenwn*  i*  « 

very  powerful  [mumi,  whether  t:iki*n  in  r.li<<  fiirm  i  i  liipml 

The  action  of  the  vapOOU   0D  hern  >tudi*d   bj  Bldt&l ■■ 

and  other*.  One  experiment  will  jcrvc  as  on  illustration.  Fifteen 
xrnw.  of  nitro-benrone  VHt  evaporated  on  warm  wind  Under  n  glow 
•  li.idn,  into  which  a  cat  was  introduced.  There  was  imniediakly  dm  rved 
in  the  animal  much  salivation,  Ifid  '[uickeiicd  and  labour nl  bnatlmie. 
After  thirty  minutes*  oxponurt-,  on  removing  tho  shade  to  repeat  the 
4oM  of  15  gnus.,  the  rat  for  the  moment  runpi'd  I >n  being  nut 
book  there  was  again  noticed  the  salivation  and  running  al  the  eyee,  with 
giddiness,  Kid  K$e*1  I  rifling  and  falling.  Tho  animal  at  loci,  about 
hour  ;ir..t  l.irty  miuuTr*  situ  the  rirst  dose,  Moceumaed  wiUi  dyspnoea,  md 
pritl  pTOffrMdTV  paralyAi*  of  r.he  rnipirncion  The  mCBBbn&M  of 
the  brain  were  found  gorged  with  blood,  tha  hlfiga  livn -coloured,  tin- 
mucous  membrunc  of  tin*  trachea — to  tho  liuwt  sub-division*  of  the 
bronchia — reddem--!,  inflamed,  and  clothed  with  a  Tun  frothy  mucu*. 
The  left  side  of  the  Q6Aft  whh  fUfcd  with  :hick  black  blood.  The  bladder 
contained  y  gem*  of  atOH  urine,  in  whii  li  aniline  war  di  «  ovi  n  d.  I  li 
won  a  notable  *mcll  of  bit t--r  j.im-m-: 

J  241.  Xtm  aflbati  of  iIh  npouc  an  mtn  an  somewhat  dUhnot  m 
Lhaa  details  to  those  just  desenbed.  In  j  remarkable  coae  related  by 
i)t.  Letheby,  »  man,  uov<l  i  J,  had  ppBl  MBM  mtro  belirenc  over  hi* 
clothe.  1  i-  i  about  several  hours  breathing  an  atmosphere  of  nitro 
bvnstntg  be  khra  baanna  drowsy,  fail  exprejwitai  wo*  stupid,  and  hi*  gait 
Bmfeaodji  presenting  ull  the  appearances  of  intoxication.  The  flfcopOl 
Midd-nly  cb'opoii"*!  into  omni,  and    the   umn  died  ;  tbe  fatal  eoune  btlS  : 

:il t  nine  boui        I  b  ,  four  hours  Man  00011,  Onol  five  hours  of 

total  inarruiihility. 

.\u  intereating  caao  of  poisoning  by  the  vopour  is  recorded  by  Tay. 

•  rtcrteijahmhrytfQroer.  \fcci..  1M»,  Bd.  «ri  p.  1. 

■f  Ihe  V*ry1/t*n#ni    mil    Blauuiurr    tk    ffftwlwl    is  /ftrrarfsflUr  /tei'dlimy, 
KrUn^n,  1 S7*. 
:  Ofwrrk  llwintt  ».  «07,  Burlin,  UT6. 
i  roi«n#,  Tliiril  Kditiuo,  f,  66f-. 
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A  woman,  ngod  30,  taatcd  a  liquid  u*ed  for  flavouring  [MWtry,  w-hie.h  was 
aft'TwaroV  chemically  identified  aw  pure  uilro-ljeiizene.  Sin.  fauui*atlt-it«-l> 
spot  it  out,  lindiu?  that  it  had  an  acrid  taatc,  arid  probably  did  not 
*wallow  rooro  tli  m  i  drop.  In  r-'pl.i'-in^  Lin-  Imttl.v,  hxwoW,  she  spilt 
about  a  tamVapoonful,  :md  nlliiwwl  ft  tn  romnin  for  some  minute*  :  it  wax 
mi  ili-  rapOUl  i :  l  1 1 1 1 1 1  y  pervaded  it,  ami  cauned  illnuB  in 
il   u  in  a  fellow  ecrvarit.     She   had  a  »tmnee  Kvlmg  of 

<>a«M  in  the  tongue,  and  En   thrc"   I  "ttr-   and   ft  quarter  after  thfl 

:  -rit  wan  IMU  Sq  madlttl  man  ;  ahe  thftn  pi—ltsd  ill  tho  appcar- 
ancfa*  of  pniwic  acid  poboxdng.  The  eyoe  were  blight  and  glassy,  tho 
fcaturcj  ruJc  and  ghostly,  the  lipn  and  naila  purple,  a*  if  stained  with 
black  be  Irion,  the  skin  clammy,  and  the  puUe  feeble,  Hut  th««  mi-i  1  '-•.:<- 
tiwu  cknr.  An  amotk  WW  iidudnialvtvil,  but  »he  nuddonh  btGIM 
nncoaKioua  :  the  emetic  acted,  and  brought  up  a  fluid  with  an  odour  •>( 
xiitr"  The  ttomoch  pump  wiw  abo  iwed,  but  the  liquid  obtained 

lour  of  nitro-hioiwuio.  Tn  about  elavnn  hour*  consciou*- 
D00B  rtlurin'd.  .iini  in  idxiiil.  M-vrutrrii  hours  she  partially  nrovrred,  but 
COtt|il*iu"d  9t  flashc*  of  light  and  strange  colours  before  her  eyas. 
Recovery  wan  not  complete  for  week*.  In  this  ease  tho  small  qmmtity 
«wal  lowed  would  probably  of  iUclf  have  prod  urnl  no  syiiiptiuu^  Hid  the 
effect*  «rr  to  b«  mainly  a*ciib--d  to  tl..   breaabxBg  vi  the  vapour. 

J  24:!.  Tho  liquid,  when  swallowed,  nets  almost  prociaoly  in  tho  same 
waya«  the  vajwmr.  ami  tho  <yiuptumi  reti  nibll  IfttJ  BDM&  thoM  prvuli  <  Bd 
by  prusaic  acid.  Tho  great  distinction  bohvoeu  pruiwie  acid  and  inln.i- 
bteu*nc  poiaoning  i*  tluit,  Ifl  the  latter,  there  L*  an  interval  between  the 
taking  of  tho  poison  and  ita  effects.  This  is,  indeed,  one  of  tho  xtrangeit 
phenomena  of  nitrobenzene  poiaoning,  for  the  prrwm,  iftor  taking  it> 
cur  appear  perfectly  well  for  periods  varying  froiu  n  quarter  of  ID  bOOJ 
to  two  or  throe  hours,  or  e  von  longer,  and  thon  thare  may  bo  most  alarming 
eymptoina,  followed  by  rapid  death.     Pofroatog  by  nitro-hon;.one  satisfies 

■  deal  of  the  dramatist,  who  roqaJns,  foi  the  pwpQMl  "f  1 1 i --  plot* 
poison*  not  acting  at  once,  but  with  BO  i  atari]  Miificiently  prolonged  to 

it  of  lengthy  rhupeodio*  and  a  complicated  (Unouetxmt.     Uu 
tin-  poUoo  thill  I*  a  burning  taitte  in  thfl  mouth,  shortly  followed  by  a 
n  t\   *UuViiik  blucucaa  or  purple  appearance  of  the  lip*,  tongue,  akin, 
a.  il.-,  .mil  ■  ■•.•<\.  tin  conjuaol  iv.i-.     Tin    ooxionj loni  of  tho  akin  Iin  ,  m 

OS  two  instance*,  boon  witnessed  an  hour  before  any  feeling  of  illne*» 

If'  ;    inintrr-   !  lieu    minefl    00,  the  VOrtlif'  i]   tual  U-i     iltn  I    il  ; 

of  m.i< -lieuzcne.  Tin-  skill  El  cold,  bbere  is  j^roat  deprcMion,  and  the 
pulav  ia  email  and  weak,  Tho  rcs[>iration  is  affected,  the  breathing  being 
alow  and  irrogu  ir,  the  breath  nnoUing  itronglyaf  the  liquid,  and  the 
odou  i;g  fui  daya,     A  furtliei  stage  ia  that  of  low  of  con- 

ecioa^new,  |uj   ili^  ooruca  on  with  all  the  auddetUiCOO  of  a  fit  of  apo- 
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plexy.  The  coma  in  also  similar  in  appearance  to  apoplectic  coma, 
tat  there  have  fr<<i.t  !\  l>iwa  teen  tnenius  and  oOftVOMcM  of  the 
AXT.wiiiit.lP4  Tho  pupil*  nit>  dilated  and  do  not  rwict  tn  light,  and  rcflss 
inability  i*  sometime*  completely  extin -.-_.»* lb ■»!.  Ca*c*  vary  a  tittle  in 
their  main  feature*  ;  in  0  Jew  the  blue  ukin  iind  the  deep  «leep  are  th* 
only  aymptoma  noted.      lUnth,  fur  the  moat  part,  occurs  after  a  period  of 

.  sight  in  f,wi'iii> -fuur  bom  ('i.r.-iMiiumliy  u  ncn  m  Mb  or  fiv« 

hours)  after  taking  the  poisim. 

From  tho  following  remarkable   train  oj  symptoms  in   n  dog,   it  is 
probable,  iud.vd,   thtit    v'u  -..  tatUM,   t:ik.-n    fay   a  human   b»'ing.   miHii 
produce  death,  after  a  rather  prolonged  period  of  time,  by  ite  aecoi- 
I ; — To  a  half-bred  greyhound  *  VM  administered  15  grm*,  of  B 
benzon©,  when  ahortly  aft*r  IftMH  wt»r*  noticod  much  wtfivation,  sin'.- 1 
ing,  and  muscular  twitching*     Tho  surnn  dose  wm  novated  at  tho  end  of 
of  seven,  and  of  eight  hours  respectively,  *o  thnt  the  dog  altogether 
took  60  groin.,  but  with  no  other  apparent  symptom  than  tho  profuse  ash 
vation.     On  th«  following  day,  th*  dog  vm.i    I    ■   t.Lpcworm  ;  vomiting 
•upervened  ;    the   heart'.*    :ni.inn     \va*    ijuiekened)   and    the   breathing 
difficult;  convulsion*  followed,  .ml  tin-   |>up0l  were  eeen  to  be  dilated. 
For  eight  days  tin  dog   tffntd  ft  ■:■'  djtjiiliw, <|llUl  umljUluHi lliimhig 
of  the  lejpj  or  of  the  vboll    ©dy,   tetnnie  spasms,  bloody  motion*,  great 
thirst  and  debility.     Tim  trmpomture  gradually  sank  under  2ft*,  and  th** 
animal  finally  died.     The  autopsy  showed,  M  the  most  striking  change, 
the  whole  raucous  membrmf    ■!  the  intestinal  tract  covered  with   1  y   ili»v 
layer,  which  chemical  anatyfria  proved   u>  lit-  ran-i'd  by  pieric  acid,  and  til 
.  and  luiius,  aniline  was  discovered. 

§  2-13.  Fatal  Dose. — It  in  probable,  from  recorded  cases,  that  1  grm. 
(15 '4  grains)  would  be  quite  tufficient  to  kill  an  adult,  and,  under 
tunble  ciirtimKUiiif'.t*vl  ]••<<*  than  thnt  quantity.  It  would  n>vm  lint 
spirituous  liquid*  especially  faait  D  nnd  intensify  the  action  of  nitro* 
bonsone,  no  that  a  dnuxktE  pMMO,  UtorAl  /•"'•  lM|  Uiking  the  poiion 
with  spirits,  would  be  man  affected  than  taking  it  iimWotl  ion*. 

In  a  ease  rrlnlnl  by  8trvcn«)n,t  in  which  no  amall  a  quantity  as  1'74 

•  Kaicnberg,  (.YiwrAr  I  607. 

t  Thia  easo  i*  not  noinUrcMtin>;.     Through  a  niietake  In  reading  an  call. 
ilkx'l'l'*  1'ieaoriptioii,  M.  8.  S.a  .Tt.  21,  wm  snp|iltaa  by  a  diugKiit  with  the  fol- 
lowing mixture  ; — 

It.   r>ii/.ole-Nit..,  5ui< 
01.  MiiBtli.  pep..  5*«- 

01.  Ottw,  3* 

gutt.   *XX.,  I.  d*. 

Hi  look  »»  fQfftr  NTU  daw*,  i-Ai'h  of  20  minium,  ftQpalUfl*,  in  all  SI  nun    (< 

I  3T1  grains,  I'M  grni.i  of  nltro-b»nc«iie— vb\,  thr«  do***  ou  th«  fimt  day, 
thr*«  on  ihv  Nteond,  and  on«  ou   ti.'    BcrDi*|  of  the  third  Jiy.      Tbt  ftnt  two 
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vu  Ukm  in  seven  dixcs,  spread  oTer  more  than  fort ) -eight  bom ; 
there  were  yet  extremely  alarming  symptoma,  and  Use  patient  secern  to 
hav»  bad  a  narrow  escape.  On  lb*  other  bud,  a  woman  admitted  into  the 
General  Rocpital,  Vienna,  took  100  gran.  (about  Sj  ox*.)  and  reeoTered  ; 
on  Mmjnifn  eh*  was  in  a  highly  cyanotic  condition,  with  amall  pul»e, 
■SHOT  filial  rcapsratkm,  and  dribbling  of  urine,  which  contained  nitro- 
beraol.  Artineial  respiration  tti  practised,  and  camphor  injection*  wm 
ajtehnevtered.  Under  this  twattnent  locaciawem  was  reatoml,  and  the. 
patient  recovered.  On  the  fourth  day  the  urine  rcscnUed  that  of  a  case 
of  cyatme  {La*rH>  Jn,  Kt  1894).  The  quantity  of  nitro-beruene  which 
would  be  fatal,  if  braathad,  U  not  known  with  any  accuracy. 

1 914.  PathxdowieaJ  Appc*raaew.— Tlw  more  characteristic  eppear- 
ancee  eeexa  to  be,  a  dark  brown  or  even  black  colour  of  the  blood,  which 
eoagcuate*  with  dilbeailty  (an  apr*arance  of  the  blood  that  baa  even  been 
noticed  daring  life),  Tenons  hyperveaia  of  thr  brain  ami  it*  membranes, 
and  general  rejeoua  esjssurgctncnt.  In  the  stomach,  when  the  fluid  baa 
been  swallowed,  the  mucous  membrane  ie  eometimee  reddened  diffately, 
and  nrrarifimany  show*  acehymoaae  of  a  pnnctifrern  character. 

f245.  The  eaaenbftl  action  of  nitro-benxcoc  in  of  considerable 
phrajolopcal  interest.  The  Wood  at  certainly  in  eorne  way  changed,  and 
wJcm  tb*  spectrum  of  acid  hswnatm  •  Filehne  haa  found  that  the  blood 
Inaee,  in  a  grvtt  <1i*gre*,  the  power  nf  carrying  and  imparting  oxyoen  to 
the  taasoae,  and  iu  content  o(  carbon  dioxide  is  also  increased.  Tun*, 
the  normal  amount  of  oxygen  ana  which  the  arterial  blood  of  a  hound 
will  give  up  it  17  j*c  cent.  ;  but  in  the  caw  of  a  dog  which  had  been 
lessoned  with  nittu-beoxeue.  it  sank  to  1  per  cent.  During  the  dyspnea 
from  which  the  dog  suffered,  the  carbon  dioxide  exhaled  was  grants* 
than  the  normal  aasount,  and  the  arterial  blood  (the  natural  content  of 
which  should  haTe  been  30  jwr  cm'.,  of  tin*  gas),  only  g^ve  up  9  per 
cent  Filehne  seeks  to  explain  the  peculiar  colour  of  Uie  akin  by  the 
condition  of  the  blood,  but  the  explanation  ie  not  altogether  entastaebxtj. 
.vane  part  of  the  nitrevbenxeoe,  without  doubt,  u  reduced  to  anUine  in 
the  body— -an  aasertioa  often  nulr,  said  a.-*  often  contradirt«l — bat  it  ha* 
been  found  in  too  many  cases  to  admit  of  question.  It  would  also  aeesa 
from  the  exjenascfit  on  the  dog  (p.   186),  that  a  conversion  into  picric 


days  U  was  oUerecd  to  U  lockfa*  rale  aad  ill.  hat  went  <«  mil*  h*  week  eatil  the 
asreaih  eW.  ahkh  be  teok  on  th»  third  eay  at  0  a.*.  Abect  1  P.H,  (or  ax 
UursafUs  uaiif  u>  *»Trnth  dest\  be  tell  don  :u«U«,  lb.  toty  pale  hlse, 
andwhJisUthesymrrtonttalwadydswinejei  in  the  taxt,  and  waully  em  ia  nitm 
kaasea*  \  :insrnj.  With  •ulufcU  tmlawnt  ke  recovered.  The  a*xt  smthis*. 
fr*«  8  oawest  of  oim  some  ni^o-Uascns  wse  f  xtnetcd  by  sbskissc  "Uh  chloro 
ierav<  -TV*  £tcrtuu*.  M.D.,  in  Aa/i  UutpiiMX  A>wf«,  KJk,  10L  xai.,  181* 

•  rUdiax,  V..    "  ftenr  dU  Qyftvirknmym  <Ut  .Vim»lr«»V  Art*.  JW  aftt 
/era*',  e.  Hon.,  is.  Vz* 
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soid  is  not  impossible.  A  wlbw  colour  of  the  akin  and  coojurxtir*,  it 
if  picrk-aoid-siained,  has  been  not-oed  in  men  suffering  under  slow 
poisoning  by  nuUv-beuteiu:. 

5  246.  Detection  and  Separation  of  Nitro-Bcnxene  from  the 
Animal  Tisanes. — It  u  evident  from  too  changes  which  nitro-betust>a 
may  undergo  tliat  the  expert,  in  any  cue  of  suspected  niiro-benxeM 
poisoning,  must  specially  look  (1>  for  nitro-betueue,  (2)  foe  aniline,  and 
(3)  for  picric  acid.  Tho  be*t  general  method  for  the  separation  of  mtr  ■ 
betusae  U  to  ahaks  up  th*  liquid  (or  tinfly -divided  solid)  with  light 
bauolinc  (petroleum  ether),  whicli  mulily  dissolve*  nitro-ltmueae.  On 
t  vajtorsticm  of  the  petroleum  cthei,  the  nitro-benxene  is  left,  in-rhaps  mixed 
with  fatty  matters.  On  treating  with  cold  water,  the  fate  riae  to  the 
surface,  and  the  mtro-bensene  «iok*  to  th»>  bottom ;  so  that,  by  mean*  of 
a  separating  funnel,  tbe  uilru-heuxeae  may  lie  easily  removed  from  animal 
fat*.  Tho  oily  drop*,  or  fine  precipitate  believed  to  be  nitrc-beasuic, 
may  bo  dissolved  in  spirit  and  reduced  to  anilino  by  tho  cm  of  nascant 
hydrogen,  developed  from  iron  tiling*  by  hydmrhloric  acid,  and  iln?  fluid 
tested  with  bleaching  jiowder,  or,  the  aniline  itself  may  be  recovered  by 
nlkalifting  the  fluid,  and  shaking  up  with  ether  in  the  separation  tube 
(p.  106),  the  »th*r  dissolve*  the  anilin**,  and  leaves  it,  oo  spontaneous 
evaporation,  a*  uj  oily  yellowish  maw,  which,  on  tin*  addition  of  a  f *w 
drupe  ufeodic  hypochlorite,  strike*  t  Mur  Of  violet-btae — wiUi  aeiila,  it  reeo- 

r,i[       a  lid    will,    l.r.iiiijur.   |    !!.■,!;:.<],       If       iv       »H»l«MaJ    io.Iiu:    |  vttJ 

M-li  ^anaral  reagents  aa  platinum  chloride,  picric  acid,  fee.  Aniline  itself 
may  t*  extracted  fr>in  trip  timiim  and  fluid*  of  the  laxly  by  petroleum 
aftheti  but  in  any  ^pcciaJ  search  it  will  be  better  to  treat  the  organs  as  in 
Staa'  process— that  i«,  with  strong  alcohol,  aeJdtttd  villi  mdphuric  I 
After  a  suitable  digestion  in  thia  msnatroum,  alter,  and  than,  after  evapo- 
rating  the  alruliol,  dissolve  the  alcoholic  extract  in  wat«r;  alkalis*  the 
aqusoua  solution,  and  extract  tho  anilino  by  sluicing  it  up  with  light 
bonxolino.  On  separating  tho  btuzolino,  tlic  anilino  will  be  left,  and  may 
bo  dissolved  in  feebly -arid  watur,  and  the  teal*  before  hm  urn*  rated  trie*] 

Malpurgo*  recommends  the  following  tc*t  fur  iiilro-beuseue  : — 2  drops 
of  melted  phenol,  3  drops  of  water,  and  a  fragment  of  caustic  potash  an- 
hoiled  in  a  small  porcelain  dial),  and  to  the  boiling  liquid  the  aqueous 
solution  to  be.  tr«ted  is  added.  On  prolonged  tailing,  if  nitro-henzen*  is 
jiti=»ent,  a  crimson  ring  U  produced  at  the  edges  of  the  liquid  ;  this  crimson 
colour,  on  the  addition  of  a  little  bleaching  powder,  turns  emerald  green. 

Oil  of  bitter  almond*  may    1»-   .h-tinguiahed  from   nitro-beux*n<>   U-. 
the  action  of  TTflf'flfir  f '  -ulphuiii;  arid;  liitt«r  slimmd  oil 

treated  in  thia  way  loses  its  odour,  nitrobenzene  is  unoltered.  To  apply 
tho  to*%  tho  liquid  mint  be  heated  on  tho  water  bath  for  a  little  time. 

•  Ait,  anaJ.  Olum, ,  xxxiL  28$. 
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t  i«T  Ttmiro  S—fc  li-'I'^  irai*-  xusa-  ticv  .  — The  r.-a^f- 
omuuiuu.  a  urnuaw.  v  zz*  *^a  »r  tittt  ana  a  -ggfl.  aia**  rr 
item:  n.  ~nt±    aw»rr»    tr  jetjc;  r-mnm:  aai  B  1^  na-r.       ^th»j   fC  m- 

v  [ixcumtt  it-  -jus  BSi-TX.  T  73SSSK  £SZL'  Igtt   ti  LC-Mua.  C  &  Siiitt; 


Tw  ljtrraiaj-  nrrr*^rtit-  -x  iii*  "ur1**  dm^r-MnxriS  at??  icwfc  k 
nuGnir-yaxu:  s  an*-:!  TiirT-jn   L~"I    t;  L~i" 

*1BE    Mt    SfSre-HSBU'     P"    ^^Vn.H    "Bull*     i-h.'-tth      *r    df    m?    10'* 

TfrlBfc-litiiT^*t"ti*  cinLS-  3?  or  ^n'*lrtir  kc  ir  is — r-**  am.  sns.-- 
ae  smmier^u.  -vr°Ti&  i  ,:Trr^i-  i-^Xa.  sza«s:  r-issiE  naa^  n:  it  tut: 
■rf  tiiTCfc-aTTinri-VBaii.  -ui*  -.  :ZirjrO=ta.  Uf&zsm.  *  i^=.~  sziqu!.  -aa  s 

bftMfl     10»UL    11*5     JttT1 Jpyg*  B      C     Utf     aSIga-TBai      2L~'     THRS-liltSLTjSn*- 

czpioKT^L  sua.  ■*  n<:  ■.;-  ,-_   £C2ig£^   iz»£    xire^.      i   us  "nwarfti 
math.  iZnee  nmaic  in?   T^.EC'tfinus   z.  iii-  TT.iniirr^"..^?^.  uni  nn::nr"c 
nuntw*  Tam*  nir~  r  ur  ■*— *l  ii  i.uij'.i-  =vil  *"^ ■.■■*—« 
|  i+*.  Wttl  rf  lnncn-KiaiL — Et&fl  "  miidi  aas  —  imr^T-SsnTn. 

death.  3JE29  Tiacn  a  i  j*t  ii:»z2»-     Z'-ths   rf  ^rni  -*"T  "^  T  tt.t-tt-j    catn 

to  fix  dsj?. 

Babbca  ir»   cLwi    *" 
twenEy-CTi  Jcxsv  V  jt*z?  u»"*>. 

la   a   «ng*»  ^:-rai**^:     -    l   2ia*l    j-.i.   -^j*   t-* 
5525  gi^wa    ^2j»  f*-.c  i>?i  2  -^i  ii.nra  irv?r  i  u^?  if  ftX  aaaa 

It  is  saeR2:rt  *ri'"Ji*:Mf  ".•.-tr  i  i  .*»  :t  .  *•.  lugECJ  **er  dn  T*miii  nil. 
moot  wana-'.uT/j-:  irr'^i.ui: 

A  tmwienfi  ^i^r.*'^J%  V  dinnT,--»^jrx  *ti:oi^s  a.  T*rrrr  ncisa  ■nnra 
sjmptonu:  5:c  j*aci*-»  ^  in*-  r  Et'^t  aft*,  t  cuasc:  cf  ■gwiniHi>,j 
had  been  eBjacvL  5:r  o«  li.'ir  ixui  t  ;:t>r  tc.7  n.  ;re:*mi:  dnuxr- 
benzol,  and  kol  teftta  zm  :.mxrM*&  rvr.wrr.vL  ilia:  us  i»ae  iw  ce  l 

1M1,  Bd.  IM,  i  i*L 
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doep  blue  colour.     On  iduuasion  to  hospital,  on  th«  evolving  of  thu  lanio 

lie  complained  of  slight    (■•  wAm  be  Bjftd    llMpIemajB;  both  rh< 
the   lipts  tlio  muaclce  of  the  ear,  the  znucou*  membrane  of  the  lips  and 
checks,  And  even  tht?  tongue,  were  all  of  a  mote  or  loan  intern*  blue  grey 

Cfllmir       Tho  puis*  fftt!  M  j     I1    :I7\'         T'  t  tttfltl  BOttttltg  |h« 

pulsr:  wo*  slowei,  and  by  tho  third  day  tin*  ntftkal  bid  recovered. 

BlMflCttftl i  i    "'    i '.'-•  effects  of  dii.itto-ln  n-(»]  m  mburite factories 

have  bMB  publwhi**!   by  I>r.   Row*  and  IWessor  White,  t  of  Wignn. 
Mr  Siiiii'iiii   Sii.'ll;    1mm  al-n   pnhlifthed   some  most   Eutu  eta**   'if 

iUnc**,  OUCi  which   rmvi-   1»<  Biplttilj  mv*-!  poeeiblo. 

A*  an  exuu 'pi e  of  the  symptoms  product,  OU  "'    Hi    Bfttlfi  <awj  moy 
bo  here  qp> 

C.  F.  \V..  aged    38>  consulted   Mr.   BuU    In:    hii  I  rfgjlt  on 

April  '.*.  L89S,      He  had  boon  a  ■  Elfltarj  for  tli v   in.: 

ol  exploflivM.     Ho  wi*  jtv&dtad]  I  is  ooQlflMUrt  yellow,  er> 
hhn       Hi  wiu  short  of  breath,  and  titter  tfal  <l.r.  ■  work  experienced 
IchJOfl  of  the  forearms  and  lego  and  tiu^.iiuj  nf  tin-  timers.     Tin-  urine 


Diagram  of  Visual  Kii-M. 

wa-s  black  in  colour,  of  up.  gr.  lU'J-l  ;  it  wne  examined  spectroacopieally 
by  Mr.  MacMuiw,  who  reported  the  Mack  colour  as  due  neither  to 
lodlCAB,  nor  to  blood,  nor  bile,  hut  U>  iwrauwvl  by  some  pigment  belonging 
to  the;  aromatic  noriw.  The  patient1*  eight  hud  been  failing  since  the 
previous  (Jhristrone,     Vision  in  tho  dgbt  »yo  woa  ,,°(,  left  30„,  both  opttfl 

•  J/«*kjo*  CArtmiefc.  185?,  9ft. 

t   Prarf.Ui.tmfT,  1841,    i     10, 

:  Jtrit.  Af«/.  Juimt.  ,;M»roh.3,  1891. 
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papilla?  were  *oxui">  In  each   eye  there  iru  a  central  scotoma 

for  rod,  and  contraction  of  ti ,    :    .  i.»  iini>, 

gar#  up  tl  .   and  ultimately  »ocm*  to  havo  raeovorad.     It  ia,  how- 

rvrr.  jatwriting  to  note  that,  after  taring  left  thn  wtirk  for  name  weak* 
he  went  hftbk  for  a  uiijkIo  day  to  the  "  mixing,"  and  was  taken  very  ill. 
i**tn>:  jmihiMq  ami  delirious  foi  i\<  hours. 

g  24*i  The  Blood  in  Nilrw-benzol  Poisoning  —  Thn  affect  on  the  Wood 

ln>   r-'ii    ineciull.V  atlldied    liY    Hnlid.''        Tlir    hlirnd    nf    li'mImI.-    |HiiMH|ii'd 

by  dtnitro-beniol  ia  of  a  tlarlc  chocolate  colon:,  ..i,  1  "ho  microscope  ahowa 
destruction  of  the  red  eotpUMlatj  Bill  amount  of  destruction   mnv  bo 

th»'  tollowing: — the  blood  corpUM-h-H  nf  :\  ml  ; 
the  1  I  mu&bcrod  5,568,000  per  culm  .  dftj  altar 

the  experiment  4, £56,000  ;  n  day  later  1,001,000  .  on  tfo    third  d  I 
rnbbit  died. 

In  aim  r.iblut,  although  the  corputuloa  sank  to  1.416,000.  ytsl  recovery 
Itel  place 

t  has  examined  specimen*  of  blood  from  two  of  Mr 
Hi  patients;  he  diatinel  de]  nt  in  ban  fl"1  aoxmal;  Ihi    nd 

ixwptnwlc*  mn  smaller  than  usual,  alum!  ."i  or  <J  /'  in    ii  HI  afar,  M  'I    the 
appoeraacw  were  like-  those  oecn  in  pcrniciou*  tnj  I  D  be$  m  aorae 

Of  hi*  experiment*  U,  found  a  IpftetlQaeopU  6hugn  W  tli"  I.U..I, 

vtL,<orUin  absorption    4 ad     **  E&ffai  doi  d  C  and  D,  and  two 

ia  the  gwiui  between   D  and   K.  the  action  of  i  BjBQia  oa  fcfab 

i,  a.  vi.'w<  «l  in  a  Bpeotroeoopi  prorfdad  wiHi  a  scale  in 
C-  IS,  1'  -«-•'    BD    I       -'ii-*.,  HTM  a*  follow*;— 


Msitoe-Bendi 

In  Red. 

in  Qua 

.0     ■ 

81  si           ro  ;: 

AfUr  SW^O,, 

70-77 

rs 

3<Mft 

.     KH«SO«+KH,. 

n  u 

j  08           70-77 

Taking  tho  symptoms  oa  a  whole,  there  haa  been   noted ;— a   blttl 

efllniir  •»?  !)i.'   I'jk.  <  jiiontiy  i-x  tending  over  the  wholo  face,  and 

U10   OOOJaaotittt.'   huvi    bevu   of  a   marked  blue  colour,  giving  the 

tuffcrer  a  stn  Io   "ther  cases  there  have  been 

n  and  Ui*  skin  generally  being  yellow,  tho  lip* 

Occasionally  gnatrir  lymptonw  arc  present     SUopIoeinoet  la  eoni- 

and  not  ustfrcqucutly  there  ia  aotuo  wunt  of  muaculv  co-oc  liiifnui. 

and  tbo  man  staggers  as  if  drunk.     In  more  than  one  caoc  there,  ha*  I 

noticed  «uiidi'*n  delirium.     There  w  in  chronic  caeca  alwuy*  znoro  or  loaa 

uuunia,  and  Urn  urine  la  remarkable  in  it*  colour,  which  rangpn  from  a 

■  op,  dt,  +  Of.  eft 
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slightly  dark  hue  up  to  tofiitive  blackness.  In  a  large  proportion  of 
iIm'iv  is  oplitlulinir  trouble,  the  characteristic*  of  which  (according  to  Mr. 
Snell)  arc  "  failure  of  night,  often  to  .1  considerable  dexrvc,  in  a  more  or 
leas  equal  extent  en  tho  two  aides  ;  concentric  attraction  of  visual  held 
with,  in  many  casm,  a  central  colour  scotoma ;  enlargement  of  retinal 
vessels,  especially  tli  ::.  fog,  (WW  extensive,  of  cd^e*  of 

disc,  and  a  varying  degree  of  pallor  of  ita  surface — tho  condition  of  retinal 
fHae-lv  spoken  «>f  bt&Dtg  OlWttVdfl  m  ffttku  with  Ihl  di&ttH  bt&l  4, 
independently  <>f .  ninp|:i:m*  of  defective  nigliL     Cessation  of  work  leads 

bo  noon  ry. ' 

$  300,  Detection  of  Biiiitro-beuzol,  -Dinitro  benzol  may  be  detected 
in  urine,  in  blood,  and  in  fluidi  generally,  by  tho  following  process: — 
I  i.ii'i-  linfoil  in  l\v  lluid,  and  add  hydrochloric  acid  to  btroug  acidity, 
after  allowing  the  hydrogen  to  V  ell  nlofttd  to  at  least  on  hour,  make 
I  uid  alkaline  by  caudtie  soda,  and  extract  with  other  in  a  separating 
tabej  any  metaphcnylene  -  diamine  will  ln»  contained  in  the  Other; 
remoTc  the  otlier  into  a  flask,  and  distil  it  off;  dissolve  the  residue  in  a 
little  water. 

Aridity  a  NtUttOfl   Ol  WdlOIB  nitnt*  with  dilute  sulphuric  arid 
adding   t.l u «  scilutiiui,    it    it    contain*   ui.-* .t |*li.-: i> l'-:n-  *! inn j  1 11--,  :i   yellow  to 
red  colour  will   1m:   produced,  from   tin*   formation  of   Kismorck  brown 
(triarnmo-phenol). 


XII.— Hydrocyanic  Acid, 


$  SOL  Hydrocyanic  Acid  (hydric  cyanido) — specific  gravity  of  liquid 
54006  at  18"  C,  l«.iiii.:.-.j..  1  ;;  ■■;-..  (81V  K),  HCy«27.— TV  u 
h  >.t.i  ocid  ta  not  an  article  of  commerce,  and  is  only  met.  with  in  li  • 
laboratory.  It  ia  a  colourless,  transparent  Uquid,  and  ao  extremely  volo- 
tiln  that,  if  a  dmp  fall  on  11  gluccs  plate,  a  portion  nf  it  frwreit.  It  baa  a 
very  peculiar  p«  ;m  li  Uumoui  odour,  and  18  int-uM  ly  poisonous.  It 
MddeDl  lilm  1-  fr.rly  and  transiently,  diwolvos  red  oxido  of  mercury 
lutly,  forms  a  whito  precipitate  of  argentic  cyanido  whan  treated  with 
silver  nitrate,  and  rejqtnndrt  to  tbr  other  tc*t*  described  hereafter. 

§252.  Medicinal  Preparations  of  Pruasic  Acid.— The  It.  P.  acid  is 
a  watery  solution  of  pruaeic  acid  ;  it*  specific  gravity  should  be  0'V97,  and 
it  should  contain  "J  per  cent,  of  the  anJiydrous  acid,  'J  per  cent,  is  also  the 
amount  I'twilied  in  thf  [ihaBOBBOpOBtal  nf  Switzerland  and  Xoiwiy,  and 
in  that  of  Borussica  (VI.  cd.) ;  tin*  latter  ordains,  however,  a  spirituous 
solution,  and  the  Norwegian  an  addition  of  1  per  cent,  of  concentrated 
sulphuric  acid.  Tho  French  prusaic  acid  is  ordered  to  be  prepared  of  a 
strength  equalling  10  per  cent 
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Tin?  adulterations  Or  impurities  of  prueaic  acid  are  hydrochloric,  snl- 

phori  ,  *  ami  foll&k  ftcid*.     Trace*  <«f    silver  111113   1  v  !.,  mi]  in  the  French 

prepared  from  cyiuiido  of  *ilvor.      Tartaric  acid  is  also 

occasionally*   jntw.nt.      Hydrtn-hlorir  ncid   is  itiimL  readily  detected   by 

neutralising  with  nmmonia,  and  evaporating  to  dryness  in  a  water-bath  ; 

tho  ammonium  cyjuucIi    cli-.-ympo  1     mid  roIutihsM,  leaving  u«  a  St] 

isriflim  cblorlda  of  uununlun.     This  mny  *a*iiy  bs  Idantintd  by  the 

prccipitaUi  of  oUorids  of  mm.-:,  nrhicfa  iu  solution  gfvtsoo  tssttafl  with 

rcr  nitrate,  and   the  deep  brown  precipitate  with   Xcssler   solution. 

uric  acid  is,  of  course,  detected  by  chloride  of  barium  ;  formic  acid 

'.Mill  :   litii.-  iti'-rciirir  oxtdfl  j  if  prevent,  th« 

will  be  reduced*,  and  mettlllc  mercury  full  as  a  grty  precipitate. 

r,  tartaric  acid,  and   any   other  tixod    imparities  are   detected   by 

eraponitinp  the  acid  to  dryness,  and  examining  any  roniduo  which  may 

lie  left.     It  mny  In;  well  to  tfivi-  tin*  various  strengths  of  the  Ifllctl  of 

cotumcr:c  in  a  tabular  form : — 

lVi  <  f-u  t. 
British  Phtnnaoepttii.  SwiUctUiid.  sad  Bur.  (vi),  .  £ 

Fnuicv,  .......  10 

Vttii.jmhii',  AeU,     .  .  .  .  .  .  ;:■:■. 

Sofaeates        ...  i  to  6+ 

Bfaert  ,  10 

Robi.iuot's .  60 

Sdu-sedcr's 1-3 

DoJW  ...  9 

I'l     ■  Ml 

KeBtl  I  .  si 

In  English  commerce,  the  tumlysL  will  scunvly  meet  with  any  acid 

•  r  tli.iri  Srhtcle's  6  ptt  1 1 

[mpON  oil   of  fedttst  almonds  contain*  hydric  cy«ai'l.    b    Tnlkbla 
quantity,  from   .%  pr-r  conL   up   t/>   14  per   ci-nt.     Thn»»   u  :m  ..tin  m;ii 
lion  obtained  hy  di^rstiny  cherry  daursl  LcAYCS  in  water,  and  thru 
a  certain  ,  i.     Ihla  Aqua  Lauro^arati  belongs  to  the 

old  school  of  |iuanii:i'-v.  and  is  of  uneeztalD  strength]  but  raifti  from  '7 
to  I  percent  of  HCN. 

|253.  PoiaooiugbyPrusaicAcid.— In.   .  tab*] 

poisoDii  uta  from  prunsic  acid  may  occur — 

I     Im  im  Mm   i  ->.  of  tin  i",  i-iidc*  in  the  arts. 

1'iom  tin  souoitiisi  utaxudra  distribution  of  the  acid,  or  rather  of 
prod  .'  nit:  substances  in  the  vegetable  kin.:  loi 
Uie   Arts.—  Tho  galvanic   silvering  J  and   gilding   of   motalfl, 

*  A  Bract  «>!  n-Jptaurli  si  hydMofctorlo  » 1 1  ihouM  no]  bs  aallacl  as  t 

^r*»ily  u»*j»ti  tht  prastrvratlon,  snd  therefore  make*  tlxo  seiJ  of  greater  there- 

t  fttragtfa  rerj  Bnecrtala. 

t  Tht  preparation  m*l  fi  ting  of  oopjpsf  fsSssll  in  a  lolatlon  ofsjmfas 
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[■hutngmphj,  tho  colouring  of  black  silks,  tho  manufacture  of  Berlin 
him*  Lno  dyeing  of  WOollm  doth,  and  in  a  b*  other  manufacturing 
proccssc*.  the  nlkuliuc  cyanides  are  used,  and  not  unficqucntly  fumee  of 
pnnwic  acid  developed. 

2.  In  lite  Animal  Kingdum  —  i  )m-  of  ths   myrianodft  (CMEBfMflu1 
contain*  glands  at  the  foots  of  tin-   h.iii*,   which  tecae*  [n.iwic  acid; 
when  the  insect  ia  seized,  the  poisonous  accretion  is  poured  out  from  the 
*0-C*lI«'»l  forttmfaA  Tcj>wjv<\t»rvi. 

3.  In  the  Vegetable  Kingdom. — A  f»-w  plants  con!  "n  ;  niulf*,  and 
many  contain  amygdala),  or  bodies  formed  un  the  type  of  aiu}gdalin.  In 
tho  presence  of  am u lei n  (or  similar  principle*)  and  water,  this  break*  op 
into  prusaie  ncid  and  othor  com|K>nnd«— un  interesting  reaction  usually 
npiomUcd  thiiB— 

(•,,II.,TNO11H->lL0-CNH  +  C7Hfl0  +  -J<Mil:.0r 
I    equivalent  of  amygdnlin— i.e.,  457  pnrU— yielding   1   equivnlcn!   i  \ 
ONB  01  87   parts;  in  other  words,    100  pnrU  of  niuygdalni    yield    ' 
rctically  5'909  pari*  of  pruaaic  acid,*  so  that,  the  amount  dl  either  being 
known,  tin:  oilier  run  hv  nileuliit*  -1  If  m  it. 

Greshoff  f  hoe  discovered  sn  amygdnli n-lileo  glticoeide  in  the  two  too] 

tiws    PijtjntiH  u    and  /'.    laHJoHiiiii.      Tlnr    Mute  author  aUttt 

that  the  leaves  of  Oymnttna  /ati/otium,  one  of  tho  Aaclcpiada,  vidua  to. 
diotillation  benzaldchydo  hydrocynnide.  Uoth  Laria  and  Cijrtoqxrmo, 
plants  belonging  to  the  natural  family  nf  the  <  'roi  Uidf,  ftautlfa  in  their 
flowers  potass  ic  cyanide.  1'amjiurn  tittttv,  according  to  OivsholT  i  unUius 
SO  much  potaaeie  eyunid>:  that  ).<•  wa.-  able  d<  prvpan  ■ -n..i.i.i  i'  !  ■ 
quantity  "1  that  suit  from  one  sample  of  the  plant.  An  Indian  plant 
(Sf/dnocarpia  faeftrfow)  also  contain*  a  cyanide,  ami  I  mm  been  used  for 
tin;  parpOM  of  destroying  Hah.  Among  tho  Tilinds,  GresholT  found  thai 
KdmntKOrpW  SfpiM  yielded  hydrocyunic  ucid  on  diatillution.  Kven  tin? 
common  linseed  contains  a  glucoeid"  whirh  bmkl  Qp  into  sugar,  prueeio 
icid,  ;ui<l  a  ketone. 

Tin-  following  plant*,  with  many  other*,  all  yield,  by  appropriate  trcat- 

»>r  kQrsff  in  petanfa  OfMride,  to  which  t«  ad>l*<l  flmly  powdered  chalk.     Minipu- 
lstioii*  with  thii  lluid  ea»ily  dorclop  hydrooysoio  aaU  fttnea,  which,  in  one  rase 
iclalci)  bj  Muiiiu  i.iciti!.   lnkttigttvM.,  p.  135,  1872?,  were  powerful  enough  to 
produce  symptoms  of  polsouliiz. 
•  Aseotdfcog  n>  Ltshlg  ami  Wohlsr,  17  firms,  of  amjgiliiln  yield  1  ofprujalc  *<t  I 

ft*,* ,  *<  ."  \>w  (.rut.)  ami  *  "1  all   -.1    bttt*f  iilrm.iida.     Thirty  -four  jmrU  bf  amygdalm, 

:  w-iiii  tifi  of  emiiLiin  of  almonds,  givo  a  lluid  o<iuulling  tsi  aiivugth  of  add  aj 
iii«j»!  paormaoapedas,  m/„,  2  per  cent, 
t  M.  OmhofF-  '^rrf^r  BcrkhttUru,.-  VnUrmAmg  mm  QtnanuBtfbi  iViltafar' 

huutisffi-frHlinis  .Via/teilun'jen  ana  item  vhiinijck-it/uimuiAvivffiKhen  £aoora- 
ftliHiH  f//«  Maw,  OorttJu  dtt  StatUo,  vil.,  HstsvU,  1890,  Ni«lrrUmli)u:h.  Dr. 
Orsslioll's  rusearoh  inJieatco  that  thorv  or#  sevtrni  otoai  oyaoidl -TiwUlin^  plnntK  than 
those  mentioned  io  the  UxL 
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toent,  more  or  !(m  prnssic  acid : — Bitter  sluiomla  {Axnyg&9hn  COMBI 
the  Amygdala*  pcnica ;  tho  cherry  laurel  (Prunm  Jam'ocarotm)  ;  ftfafi 
k*?n*M  of  r.li..  plan   (PnffWJ  cfowiWilJ);  the  lurk,  leave*,  flowery,  ami 
fruit  of  tiiu  v.1  paeZtt*)  ;  tlit:  kernels  of  the  common 

ebarry  and  the  apple  ;  the  loaves  of  A  to;  tho  lark  of 

the  Pr.    etrffimami ;  Uic   flower*  and   kernel*  of  tho  Pr.ifpinoM;  the 
k*vt*  of  the  '  \ffida  :  tht<  Vuirk  and  almn«t  nil  parts  of  the  v</-'.i/- 

tWCttpOJi  <  -la.  and  .S.  tormimtlui ;  the  young  twigs  of  tho  Qrota  /" 

<xty&a*tfta ;  tho  leave*  and  partly  also  the  llowcru  of  tho  thnbby 
fytriFarfiii;   nurh   n-  Sfima  artin>ii\    ■  fo/»Vr,  ami     ■  ifal     * 

tegrthrr  uith  tho  rooU  of  tin*  nitUrand  aweot  ftffllTfl 

In  only  a  few  of  these,  however,  ha*  tho  exact  amount  of  cither  prO 

Ltlin    been    determined;    1    pnn.  OJ   bitter  almond  palp  ia 
»■".   iiynm    nf  :irt)iy -IrniiK   pru-.-ci- :ic»i!       Thn  k<Tnn1*  frow 

Um  »umea  of  the  cherry,  MMvdfn*  to  Qchatat  flM  «t  pti  cent  of 
aaaj;  i   fore,  1  grm.  equal  a  1*7  mgrni.  of  HCN< 

J  20;.  t  i"  wild  Mrrloo-lroa  (Prwmi  pa<rW)  nnd  the  cherry-laurel 
{Pninu*  Lauroetrans)  contain,  DofcUDjnliUn  but :i  compound  ol  i  myi 

dalin  with  uruygdulic  acid  ;  to  tlii*  has  been  given  the  name  of  louro- 
ocraKii.  It  waa  form -rlv  known  n*  amorphous  amygdalin  ;  iU  formula  U 
C^H^XOj, ;  933  parts  ara  equivalent  to  27  of  hydric  cyanide— that  is, 
100  par  is  ■qua!  to   I 

In  the  bark  of  the  service-tree,  Lchmann  found  '7  per  cent,  oflauTO- 
ccrasin  (  -  -02  HON),  and  in  the  leave*  of  the  chorry  laurel  1-38  per  Cent 
(■O'MII 

Francis,  r  in  »  research  OS  the  pnunc  acid  in  cosmvu  root,  give*  as  the 
i  in  the  sweet  cassava  <J16o'  p«  ut.,  in  the  bittor  "0275  per  canfc,t 
tho  maximum  in  each  being  respectively  "0338  per  oont.,  nnd  '0442  per 
coot  The  bilterfrvah  cassava  i'»>t.  h.-ix  long  been  known  ns  a  very 
dangerous  poiaon ;  but  tlic  awect  has  hitherto  been  considered  hnrmlcaa, 
allhoagh  b  i»  lYid«Bt  that  it  also  contains  a  considerable  quantity  of 
pru'-jr  acid 

Thr-  kernel*  of  thr  peach  contain  about  2*85  per  rout,  aniv-diliii 
(-•IV  HCN);  Ihcafl  of  the  plum  -9C  p«  Stab  (-'056  HCN);  and 
apple  pifa  -6*  per  cent.  <  -  03&  per  cent.  1ICN). 

It  is  of  gr*al  j.r.ii-i..  al  v-ilue  lo  know,  even  approximate!;,,  the 
of  pruwuc  add  rj.mtaiaod  in  various  fruits,  sinco  it  haa  been  adopted  as  a 
defence  in  mmi-ial  cases  that  the  decoasod  was  poisoned  by  pruasic  ucid 
developed  in  substances  eaten. 

§  150.  Statistics.—  Pi  I  )  tho  cyanides  (pruaaic  acid  or  <> 

♦  TI*  Urk  and  gw*n  j«rt»  of  Hi*  Prim**  tttium,  U,  Pwmm  *tuhuUbk  L>,  and 
bsrbaceru  ^W  jkM  uo  pninic  add. 

f  "0o  rrunki  Arid  from  CtsMTA,"  Antilpt,  April  IS?;,  fv  6. 
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of  potassium)  occupies  the  third  place  among  poisons  in  order  of  frequency 
in  this  country,  and  accounts  for  about  40  deaths  annually. 

In  the  ten  years  ending  1892  there  were  recorded  no  less  than  395 
cases  of  accidental,  suicidal,  or  homicidal  poisoning  by  prussic  acid  and 
potassic  cyanide.  The  further  statistical  details  may  be  gathered  from 
the  following  tables  : — 


DEATHS  IN  ENGLAND  AND  WALES  DURING  THE  TEN  YEARS  1885- 
1892  FROM  PRUSSIC  ACID  AND  POTASSIC  CYANIDE. 


Totals, . 


Prusuic  Acid  (Accident  ob  Negligence). 


Ages,.     . 

.     0-1 

1-6 

5-15 

16-25 

26-66 

66  and  above 

Total 

Males,      . 

. 

1 

1 

1 

12 

1 

16 

Females,  . 

1 

1 

... 

2 

7 

11 

19 


27 


Cyanide  of  Potassium  (Accident  or  Negligence). 

Agea, 1-5        5-15        15-25        25-65  65  and  above  Total 

Males, 1              1              4                 1  ...  7 

Females 1             ...             ...               3  ...  4 

Totals 2             1              4                4  ...  11 

Psrsfiic  Acid  (Suicide). 

A«es, 15-25        25-65  65  and  above  Total 

Males, 23             156  23  202 

Females 6               13  1  19 

Total*, 28             169  24  221 

Potassium  Cyanide  (Suicide). 

Ages 5-15        15-25        25-65  65  and  above  Total 

Males, 1               6               88  5  100 

Females, 6                15  1  22 

Totals, 1             12              103  6  122 


To  these  figures  must  be  added  10  cases  of  murder  (2  males  and  8 
females)  by  prussic  acid,  and  4  cases  of  murder  (3  males  and  1  female) 
by  potassic  cyanide. 

In  order  to  ascertain  the  proportion  in  which  the  various  forms  of 
commercial  cyanides  cause  death,  and  also  the  proportion  of  accidental, 
suicidal,  and  criminal  deaths  from  the  same  cause,  Falck  collated  twelve 
years  of  statistics  from  medical  literature  with  the  following  result : — 

In  51  cases  of  cyanide  poisoning,  29  were  caused  by  potassic  cyanide, 
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y  n-v 

were 


»  bj  hydric  cyanide,  5  by  oil  of  bitter  almonds,  3  by  peach  f-tonca  (these 
3  were  children  ind  n r*<  Hawd  :ik  "  donw'stie,"  that  is,  taking  the  kernels 
i-  a  fuud),  3  by  bitter  almond*  (1  uf  the  3  ttuicidal  and  followed  by  death, 
other  2  "  domestic "),  I  by  tartaric  acid  and  potwwic  cyanide  (a 
suicidal  case,  an  apothecary),  mid  1  by  ferro-cyanide  of  jiotanium  and 
tartaric  acid.  ■  *f  tin-  43  caws  fipit  mentioned,  -I  were  suicidal,  7 
criminal,  f  doxneolic,  and  7  medicinal  ;  the  43  patients  were  24  men,  14 
children,  mid  .')  women. 

Tim  cyanide*  nra  vnry  raroly  used  for  tho  purpose  of  murder  :  a  poison 
which  ha*  i  strong  smell  and  a  perceptible  taste,  and  which  also  kills 
with  u  rapidity  only  equalled  by  deadly  bullet  or  knifc-wounda,  betrays 
its  presence  with  too  many  cireunistancea  of  a  tragic  character  to  find 
farmr  in  tha  dark  and  secret  schemes  of  those,  who  desire  to  take  life  by 
poison.  In  703  poisoning  coses  uf  a  criminal  character  in  France,  4  only 
were  by  the  oy.inidos. 

Hydric  ami  potn»«ir  cyuddM  VMM  (MKH  thl  favourite  means  of  self- 
BcUon  KBplojtd  bj  -uir.iil.il  photDgrftpbflBi  r-hMirietH,  scientific 
ical  men,  and  others  in  positions  where  such  mean*  nro  always  at 
hood  ;  but*  of  late  years,  the  |K»pular  knowledge  of  poisons  has  increased, 
and  ■Ifapoisoning  by  tin."  cyanides  scarcely  belongs  to  a  particular  class. 
A  fair  propOltSaD  of  the  deaths  arc  also  due  to  accident  or  unfortunate 
mistake*.  and  u  -%t  ill  smaller  number  to  the  immoderate  or  improper  uae 
of  cyaitide-containiu3  vegetable  products. 

§  2H6.  Accidental  and  Criminal  Poisoning  by  Piuaaic  Acid.— The 
poison  ia  almost  always  taken  by  tho  mouth  into  the  stomach,  but  occa- 
sionally in  other  ways — such,  for  example,  as  in  the  casts  of  the  illustrious 
cheiii-i,  s,)i.m>!p,  who  died  from  inhalation  of  the  vapour  of  the  acid 
win.  li  hi  himull  discovered,  owing  to  the  bieakinj,'  of  a  Husk.  There  is 
oUo  the  cose  related  by  Tardtcti,  in  which  cyanide  of  potowium  was  intro- 
ducod   under  the  nails;  and  that  mentioned  by  Cantor*,*  in  whieh  a 

woman  gave  hr-ranlf,  with  jniridul  intent,  mi   en ,t  nmUiniug  cyanide. 

of  potassium.  It  has  been  shown  by  experiment*,  in  which  every  care 
was  taken  to  render  it  impossible  for  the  fume*  to  be  inhaled,  that 
hydrocyanic  acid  applied  to  the  <*yi>  of  wsrm-Iilnnd.'il  animals  ruay  destroy 
life  in  a  few  minutes.! 

With  regard  to  enors  in  dispenouig,  tho  most  tragic  cane  on  record  is 
that  wlatftd  by  Arnold  :  I — A  phirnmceutMt  had  put  in  a  mixture  for  a 
child  potossic  cyanide  Knitttd  of  [x>Ussic  chlorate,  and  the  child  died 
after  tho  first  dose :  the  chemist,  however,  convinced  that  he  had  made 

"  "  £uipt>-tmiumeiU  par  U  cyruure  tie  /**<uwi*u»i,— fwi/rwuK,"  finite,  9<n4ral  tic 
fftftaj  .20. 

♦  N.  Grihant,  Compt.  read.  Sou,  liioL  {*),  xi.  84,  66. 

t  Am ■■!■  -.   '  Qate  of  Pouonitigtiy  ths  Cyantda  of  Patsisiuoi,"  Jour.  J&unt. 
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no  mistake,  to  show  the  harmlesaace*  of  tho  preparation,  drunk  *om©  of 
it,  ond  there  and  Bum  di.'d  ;  irhlll  Dr.  lauld  himaelf,  incautiously 
ttetfna  the  draught,  Ml  tnmffhlt,  and  wu  unconscious  fornix  hour*. 

§257.  FaUl  Dose. —Notwithstanding  the  great  number  of  persona 
who  in  every  civilised  country  fall  victims  lo  the  cyanide*,  it  i«  yet 
somewhat  doubtful  what  it  tho   minimum  dour-  |   mi  adult 

henlthy  DUD.     The  SXfltnatlaa  ol  tbtl  murrUiMv  U  irtlrtaought  mainly 
11  tho  varying  strength  of  commercial  pRUak  1  ad,  which  varies  from  1*5 
(Schrftodor's)  to  50  per  cent.  (Kobiquots),  and  tdso  in  the  varying  condition 
\\t  flu    |M'iN(iii  taking  th*-  poi-o  1.  :  :  \\    a hrtlwr  tin-   -tnnuch  hit 

full  or  empty.  In  by  far  the  greater  number,  tho  dooe  taken  hea  been 
mnrli  l>ryond  that  neeesaary  to  produce  death,  bit  tin*  observation  m 
trim  of  most  poisoning*. 

Th»  iliitum  of  TmvIhi,  Qui  1  q  iniiity  of  commercial  rtru**tc  acid, 
equivalent  to  1  Kngliuh  grain  (C5  mgrrn.)  of  the  anhydrous  acid,  would, 
tinder  ordinary  circumstance*,  be  sufficient  to  destroy  adult  life,  ha* 
ban  generally  in-n«pt>*d  I  ■.  ,ii:  i,*i, ■.>!<,. --i.  Dm  i  ibdanun  riii.ii.inHi. 
of  potAMic  cyamd«  i*  similarly  |tit  at  241  uniiu*  ("1BI  gnu.).  A* 
to  hitter  almond*,  if  it  bo  considered  that  n*  a  mean  they -contain 
J."  ]icr  rent,  of  nmygdnlin,  !li<*!i  i\  would  tftka  l-">  grins.,  or  iibout  80 
almonds,  I"  ptOdBOB  a  lethal  dose  for  1111  adult;  with  ciiildrt-u  less — in 
fact,  4  to  6  bitter  almonds  are  said  to  have  produced  poison ingiu  a  child. 

g  258.  Action  of  Hydric  and  PoUMic  Cyanide*  on  Living  Organism*. 
—Both  hydric  cyanide  ami  potasaic  cyanide  are  pOtoDOOJ  feO 
forma,  vegetable  or  aium.il,   wiili  ihr  1  wption  of  certain  fungi.     The 
cold-blooded    animals    tako    a   lcifgor    relative    doan    than    thu    worm 
blooded,    and    the.    numm.dia   are    somewhat   more    II  ■!  I  III"    to    the 
poisonous  notion  of  the  cyauides  than  birds;  but  ull  iire  destroyed  in  * 
very  similar  manner,  and  without  any  t**mtial  difference  of  action.    Dm 
fJBptami  produced  hy  hjdrfc  :«ii d  potassir  cyanide  in  MtBtrfffJ,  and,  an 
regards  general  lymptoma,  whuLi*  true  H  to  th«  one  ia  alao  true  us  V<  (lo- 
other.     Then  is,  however,   one  important  difference   in   the  action   of 
thorn  two  huImUiiciik,  if  the  more  local  action  is  considered,  for  poUkssie 
cyanide  ia  very  nlkuliiie,  pawjutng  «veu  en  11  at  in  properties.    I  have  w»*n, 
c<?.,  the  gastric  mucous  membrane  of  n  woman,  who  hail  taken 
aivodoscof  potaesic  cyanide  tin  uiw-n.  ■'.;.■   '  •  much,  wiinlhuicd  urnl 
thai  ii>  ittfa  mi  simllfii  1  1  thai  Induced  by  ■»  moderate  quantity  of  solu. 
ii  1.1  of  putiiMh.     On  the  oihai  band,  the  acid  properties  of  hydri 
are  very  feeble,  and  its  effect  on  m» HMZfl  munhmiOl  or  the  *k\\\  in  im 
wny  mtmbtej  tliul  '.'1  the  minoral  acids. 

U  attaelcM  Mic  snlmi    lysteio  bi  two  waye    the  our.  i  profoand  intor- 

I fit  with  the  ordinnry  metabolic  cbAntjee  ;  the  otlnr,  ,1  ptnfljyail  of 

tho  uorvous  centre?.     Bob6nbeIn  diaOOVored   Unit   it  atlectvd  tho  Hood 
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eerjHiBcl«  in  a  pottt]  .  oomtl  blood  ■  wit*  gnat  t«e 

ii  Bud  water,    if  to  normal  whom  blood  a 
litlio  peroxidr  i.f  b;  ; ■«■  addad,  tho  blood  at  once  bcooaaa  bright 

h*it  if  o  trace  of  prune  acid  be  present,  it  is  of  i  lurk  In  un 
colour.  Ttie  blood  corpuscle*,  therefore,  Lett  their  i*ower  of  conveying 
otj*.  porta  »f  ill'-  m'Ihii,  aad  bbe  phenomena  of  iiplijxltan 

produced.  Geppert  *  bos  proved  that  this  i*  really  tho  case  by  showing, 
in  a  aeries  of  researches,  that,  under  the  action  of  hjdrl 
oxTStn  '•  taken  tip,  uml  Ie«  carbon  diovblc  formed  LhftB  U  mn,  f74D  U 
llio  percentage  of  oxygen  in  the  atmosphere  breathed  is  artificially 
itctsMcd  Thede&aUnoy  ol  oxygon  k  Id  pari  dm  to  the  fad  that  sub- 
dances  lik*  lactic  acid,  tha  product*  of  incomplete  coml«u«lion,  aw 
formed  instead  of  COr 

At  the  same  time  the  protoplasm  of  the  tisaucs  x*  paralysed,  B&d 
titable  to  take  up  the  loosely  bound  oxygen  presents!  IW  I  I  plain  n 
•irikiag  «Tinpti'iii  wlii.li  hoi  been  noticed  I  .y  many  ohawm*,  that  i«,  if 

bjilniryniur  add    I*'   Injected    IntO  U)   aiiiiiud,  tin?  VtDOQfl  bl 1  boOOttca 

ol  a  bright  red  colour  ,  in   warm-blooded  onimaJa  thin  bright  colour  ie 
tnuwitory,  bat  in  cold  blooded  animals,  in  whidi  the  DftidstttOB  process  i« 
er    tlir  lilood  rrrnairi-  bright  t--,l 

259.  Symptoms   obaerved   lii   Animals.  —  The    main    difference* 
gnpfcotlH  indnced   in    cold-blooded   and   warm-bl">l    I 
arumals,  by  n  hud  doio  of  liydric  cyanide,  are  a*  follnw* : — 

The  m  pi  ration  in  frogs  in  at  first   wmewhat  dyppin  ••,  th'-n  much 
slowed,  end  at  U&gtli  it  ceoee«,    The  heart,  at  first  slowed,  Inter  contracts 
i  Bl  length  gradually  stopa ;  bat  it  mny  continue  to  beat  for 
seventl  minute*  after  the  re*pir.itinn  baa  BBMBil      But  all  ahast  progres- 
-yniptoius  are  without  I  Ion,     Among  winiii-hh.Hidrd  B&b&llBj 

oa  the  contrary,  convulsions  are  constant,  ntM  tlic  fietjuonce  of  the  symp- 
toms appear*  to  hit — djVfaKM,  Mowing  of  tho  puNr,  giddine-  .  h 
down,  thou  gonvuliiioi.  '■  ith  expulaion  of  the  urine  aud  uecee;  dilatation 
of  tho  pupils,  cxophthalmue,  -md  finally  cessation  of  the  puUo  and 
breathing.  Tho  convulsion  ai»o  frequently  pa«  into  general  paralysis, 
with  tow  of  r#nVx  mnvnmnnU,  wenk,  infrefjurnt  breathing,  irregular,  quick, 
and  very  frequent  pulse,  mid  considemblc  dSmmutf'ii  -l  Urnf*  nivire. 

The  commencement  of  the  ijmptomi  la  Btttmfci  Kl  extaBUly  rapid, 
the  rapidity  varying  oocordin.L;  t"  1 1  •  *  flnaa  and  the  concentration  nf  tho 
arid.    It  wax  formerly  thought  (hit  tha  death  from  ■  largo  dose  <>)' 
concentrated  acid  followed  far  mora  quickly  than  could  be  accounted  for 
by  tho  blood  carrying  the  poison  to  the  uc-rv  m ;  but  Blake  was 

among  the  ilrwl  to  point  wat  that  ihto  doubt  WU   nut  >up]>ortcd  by  facte 

HarU  Utltrdk*  9Ttatn  titr  Ch'St-Vtr^  .  Btti  rAwr  T*fd%  Berlin,  18S0  ,  Sty.- 
am ZiM-kr.f,  Him.  ATM.,  lid.  xv. 
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rjire-fidly  observed,  since  there  is  always  a  Butticicnt  iutcrval  l-ctween  the 
entry  of  the  poison  into  the  body  and  tbfl  tirat  symptom*,  to  aupport  the 
theory  that  the  poison  i*  absorbod  in  tho  usual  manner.  Even  when 
Prayoz  injri iW  i  oabio  centimetre  of  CO  jrer  cent,  acid  into  the  juyuhn 
of  a  rabbit,  twenty -nine  seconds  elapsed  before  tho  symptom*  commenced. 
Besides,  we  have  ilircct  txperwieiits  showing  that  thaneid — when  applisd 
to  wound*  in  limbs,  tho  vowcla  of  which  arc  tiod,  while  Uie  free  nervous 
OOmiumiir.uinn  i*  left  open — only  act*  when  the  ligature  is  removed. 
Magendic  describee,  in  his  usual  gropluc  manner,  how  ho  killed  a  dog  by 
injecting  into  the  jugular  vein  pniASic  and,  md  "  th*  dog  dit**i  inttantly, 
«*  if  tlrurJi  htj  aeauium  hally"  hut  it  i*  probable  that  the  interval  <>l  thai- 
we*  not  accurately  noted.  A  few  seconds  pass  very  rapidly,  and  might 
ho  occupied  evon  by  slowly  pressing  the  piston  of  the  syringe  down,  and 
in  the  absence  of  nmiruto  measurement*,  it  i*  -n  |ui«ing  how  rompara- 
lively  Long  inter*  ola  of  time  are  iuc-oii*cious]y  shortened  bj  Um  BJ 
In  any  case,  thin  observation  by  Magondic  has  not  been  confirmed  by  th<* 
accurato  te*U  of  the  more  recent  experimenter* ;  and  it  is  universally 
acknowledged  that,  although  with  strung  duei'Knf  hyilric  ryanide  injected 
into  the  circulation — «>r.  in  idlm  winds,  introduced  into  the  system — in 
the  moat  fiwourfthl"  MwMWflm'  for  it*  apoodiont  action,  donii-  with 

appalling  sudden  now,  yet  that  it  take*  a  time  sufficiently  long  to  admit 
of  explanation  in  tho  maimer  suggested.  This  has  fomofa  iuipoi  Lance, 
wlurli  vfl]  Ik-  npuii  alluded  to,  Exp» rmiente  on  animals  show  that  a 
largo  daw  of  a  dilute  acid  kills  quite  as  quickly  as  an  equivalent  dose  of 
n  stronjjnr  acid,  and  in  Mime  cases  it  even  seems  U>  net  more  rapidly.  It 
tho  doath  does  not  tuke  pluce  within  a  few  iinnutce,  life  may  be  pro- 
longed for  hours,  and  even,  in  rare  cases,  day*,  ami  yet  tho  result  bo 
death.  Cnullon  poisoned  *  dog  with  prussic  acid;  it  lived  for  nine* 
li-iit  day*,  uud  then  died;  but  this  is  quite  on  exceptional  ease,  end 
when  tho  fatal  issue  is  prolonged  beyond  an  hour,  the  chance  of  recovery 
is  considerable, 

tj  200.  The  length  (if  time  \\iyp  poiMDtd  hy  fatal  doses  survive,  Dfflt 
rally  varies  from  two  to  fifteen  minute*.  The  symptoms  are  convulsion.", 
insensibility  of  the  cornea,  cessation  of  respiration,  and,  finally,  tho  heart 
stops — the  heart  continuing  to  boat  several  minutes  after  tho  cowatim  oj 
the  respiration*.*  Whan  the  dose  is  short  of  a  fatal  one,  the  symptom* 
are  as  follow*: — Evident  ghtufnteii  and  distress ;  tho  tongue  is  protruded, 
the  breath  is  taken  m  -hurt,  hurried  ^nA]**,  there  i*  *ulivution,  and  con- 
vulsions rapidly  sot  in,  preceded,  it  may  he,  by  a  cry.  Tho  convulsion* 
pits*  into  paralysis  and  insensibility.  After  remaining  in  this  »Ute  sumn 
l;im-,  tho  animal  ngain  wakes  up,  as  it  were,  very  often  howls,  and  is 
again  convuUed  ;  tiually,  it  sinks  into  a  deep  sleep,  and  wakes  up  well, 
•  x.  Qrisjnt,  Ofeayt  nndL,  t.  109,  m,  603,  503. 
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Prvw-r  DOtfcfld  '  MriLin;  iliuVrvinv  i»  tl»'  V;i,ll>l,l,,,K  *■*»*  «eetinn  of 
tlw  vagus  iu  animals,  which  varied  iuxonling  to  whether  the  pobllfl 
administered  by  the  lung*,  or  suhcutaneously.  In  the  first  case,  if  the 
dose  is  small,  tho  res  pi  ration  a  arc  diminished  in  frequency  ;  then  this  is 
followed  liy  normal  breathing ;  if  the  draw  is  larger,  there  ia  an  increase 
ia  tho  frequency  of  tho  respirations.  Lastly,  if  a  very  large  quantity  is 
introduced  into  the  lungs,  death  quickly  follows,  with  respirations 
diminished  in  frfpffitj.  On  the  other  hand,  when  tho  poiaon  ||  inj«ctod 
subcutnnooualy,  small  dose*  have  no  influence  on  th«  breathing;  but 
with  largo  dooea,  there  is  an  increase  in  the  frequency  of  the  m  \ 
lions,  which  Kink  again  below  the  normal  atambirl. 

J  261.  Symptoms  in  Man — Whrn  a  fatal  hut  nor  r>Yn«wive  dote  of 
either  potaoaic  or  hydric  cyanide  U  taken,  the  »equciica  of  symptoms  is 
as  follow*:— Salivation,  *tth  I  feeling  of  constriction  in  tho  throat* 
nanwa,  and  (veaalonally  vomiting.  After  a  tew  minutes  a  peculiar  con- 
stricting pais  in  that  cheat  it  f'.-lt,  and  the  breathing  Kl  distinctly  affected. 
CiiddineM  and  confusion  of  light  rapidly  set  in,  and  the  (arson  falls  to 
tlie  ground  in  convulsions  similar  to  those  of  epilepsy.  Tho  convulsion* 
are  either  general,  or  attacking  only  certain  groups  of  muscles;  there  is 
often  true  trismus,  and  the  jaws  are  so  firmly  doaed  that  nothing  will 
port  thorn.  The  respiration  u>  peculiar,  the  inspiration  is  short,  the 
expiration  prolonged,*  and  between  the  two  there  is  a  long  interval  ever 
becoming  morn  protracted  as  drain  is  imminent.  Thrt  *Vfn  ia  pale,  or 
Uue,  or  greyish-blue ;  tho  eyea  are  glassy  and  staring,  willi  diluted 
pcpils;  the  mouth  is  covered  with  foam,  and  tho  breath  smells  of  the 
poison  ;  the  puis*,  at  first  quick  and  small,  sinks  in  a  little  while  in  fre- 
quency, and  at  length  cannot  be  bit  In  voluntary  rrwrBitiffl  of  fasces, 
uriue,  and  aeinen  i$  often  observed,  and  occasionally  there  has  been 
vomiting,  and  a  portion  of  tho  vomit  ha*  been  aspirated  into  the  air- 
pasKv^m.  Finally,  tho  convulsion*  pass  into  pornlyais,  abolition  of  refleic 
sensibility,  and  gradual  ceasing  of  the  respiration.  With  Lir^n 
Dm  different  stages  may  occur,  but  the  course  ia  so  rapid  that  they  are 
merged  the  one  rnto  the  other,  and  are  undietinguishable.  Tho  shortest 
i >!i.<  between  the  taking  of  the  nrid  ami  U>"  eommeneement  of  the 
symptom  aaay  l>e  put  at  about  tea  seconds.  I/,  however,  a  large 
amount  of  tho  vapour  is  inhaled  at  once,  this  period  may  be  rather 
1  nss Hied.  The  interval  of  time  is  so  short  that  any  witnesses  generally 
unintentionally  exaggerate,  and  aver  thai  the  effects  were  witnessed 
brfort  the  swallowing  of  the  liquid— "As  the  cup  was  at  his  lips'* — 

•  U  a  case  quoted  by  Switl  fctfajchka'.  Hmmdhuk,  [-.  931),  a  hub.  H  jwi  of 
*xe,  fearer  firs  minutes  sfUr  swallowing  150  ragnna,  sahydrcata  H<  N  b  >;  n.i*,  lay 
*ll*nn&y  \ittLmm*  wt:Wt  pslst  or  WestMos;.     Altar  a  fev  mlnatet  wss  DSfJosd  an 
axtnorliMry  it«p  tvfriratfeo,  fcy  whkh  Oat  riba  w«w  drawn  la  slaiast  Co  tlie  rj 
and  Uw  eftaat  snarf*  «]uit#  hoikar. 
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•Hi  had  budJjdmnl  ii.'.v..    ti.it.-  b  pobaHvs  start  Intern!  of 
iouanost,  then  coiue  gUAnmb  tnii,  it  uta\  bfl    log  fm  =■ ■  1-'  <■'■  ■■■ 

and  lastly,  thon-  jj.  |  flaJliog  down  in  convulsiona,  and  a  speedy  dosth. 
*' mvuUion*  are  not  always  present,  the  victim  occasionally  ipj»e*r«  to 
Miik  lifetam  ut  OaoOi  Thus  In  a  em  related  by  Hufeknd,  11  man  vw 
Ntn  to  swallow  n  ijuantity  of  and,  (nivalcnt  to  40  grains  of  tin*  purr 
fl  at  1  itlioul  f'rty  tiroes  mow  than  sufficient  %o  kill  him,  ftfl 
*timgerod  a  few  jmic©^  junl  ili.u  I. ::  r  convulsion. 

§  2C2  Tin-  very  hImuI  n:ii-:vd  that  may  thus  int«TVi*n«  l*tw*en  the 
taking  of  a  do.™  of  prussic  ncid  And  loss  of  consciousness,  may  be  utilised 
by  tli-f  mfltw  in  doing  various  octs,  and  thus  this  interval  becomes  of 
immans*  medicodegal  importance.  The  question  Si  «imply  this  :— Wlmt 
1  11  bfl  dODi  1  \  ii  purson  in  full  puttessiun  of  li in  faculties  in  leu  sccundsf 
1  have  found  from  experiment  that,  iifi  ig  t  liipii  1  from  ■»  i">lllr, 

the  bottle  may  be  corkod,  th«  individual  can  gat  into  bad,  and  arranga 
the  bedclothes  in  ■  auitnhm  manner;  bis  may  also  throw  the  bottil  nw.iy, 
or  out  of  the  windoVj  and,  indeed,  with  practice,  in  that  short  time  a 
number  of  rapid  and  complicated  note  may  bo  performed.  Thin  la  borne 
our.  both  by  flOtperfBMBtfl  on  annual*  and  by  recorded  case*. 

In  ^fr .  Nuiiind'-> fi  MHaflnm  experiment*  on  dogs,  01m  of  tht  animal*. 
nfler  taking  poison,  "  went  down  three  or  four  steps  of  the  stair*,  saw 
that  the  door  nt  the  bottom  was  closed,  and  came  buck  again."  A  second 
went  down,  camo  up,  and  went  again  down  Kill  stops  of  a  long  winding 
ntoiraiM',  und  n  third  retained  snflir.innt  vigour  tu  jump  over  another  do;.", 
and  then  leap  across  the  top  of  a  staircase. 

In  a  remarkable  case  related  by  l>r.  QtJ,*  in  which  a  young  man, 
nftar  drinking  mor-  wim*  than  usual,  wa*  aalxed  by  a  sudden  impulse  to 
tnkn  prUsVlC  Bciil,  mul  drunk  almut  -  diai'lnus,  producing  symptoms  which, 
had  it  not  been  for  prompt  treatment,  would,  in  all  probability,  linvo 
*  nded  Gatolfy  —the  interval  is  again  noteworthy.  After  taking  the  polaon 
in  lmd,  hi*  riKP.  walked  round  the  foot  of  I  tin.-;,  .f  diawn*,  Mam 
within  .1  iVv  yards  of  the  ljedaide,  placed  the  stopper  firmly  in  the  bottle. 
and  then  walked  back  to  bed  with  the  intention  of  getting  into  it ;  but 
here  a  giddiness  seized  him,  and  he  sut  down  on  tha  edge,  nnd  heesms 
sWMffhlft 

A  awe  related  by  Taylor  is  still  stronger.  A  woman,  nftor  swallowing 
a  f  ital  doao  of  wsanca  of  almond*,  went  to  a  w.dl  in  011  yard,  drew  water, 
anil  drank  a  considerable  quantity.  She  then  ascended  two  flights  of 
stairs  nnd  callrd  her  child,  again  descended  a  flight  of  stairs,  fell  on  her 
bed,  and  died  within  half  an  hour  from  the  taking  of  tho  pol 

Efattlthele**,  lli-ve  ciisus  und  similar  onea  are  exceptional,  and  only 
aliow  what  Ifl  powuli!. -,  art  what  II  usual,  the  rule  being  that  after  fatal 
*   Forenxtr.  MrAulnf,  4th  ed.,  p.  015. 
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doae*  no  voluntary  act  of  aignifieanco — snvo,  it  may  bo,  a  cry  for  n«*i*t- 
»ace— i#  perfnm 

5  263.  Chronic  poisoning  by  hydra  cyanido  is  said  to  occur  among 
photographers,  gilder*,  nnd  tho«  who  are  engaged  daily  in  tho  preparation 
Of  handling  of  Icitf  potMrfc  cyanide*.     The  symptom*  arc 

tLoae  of  fr*bl<  -<  lathe,  giddincjw,  noises  in  the  enTS,  difficult 

respiration,  pain  OTffl  the  bent*  A I Mfafl  "1  flOTHtfWoB  "i  tho  tttrcat, 
lost  of  appetite,  niiuwM,  obttlMti  constipation,  full  pulsn,  with  fllkff 
ftiit]   niTri    In  .i        l'.i.-i:  ■<■:,  mi Q   i    ha    nude  aomt  oliscrvations  on 

patienU  who  were  made  to  breathe   at  intervals,  during  many  V 
prawaaa  r,  With  tho  idea  that  such  a  treatment  would    I.  jk.\ 

till  tubercle  bacilli.  TwenLyfive  per  cant,  of  fttOM  treated  in  thin  way 
suffered  from  rcdnCM  (if  the  pharynx,  salivation,  headache,  nausea,  vomit- 
ing, aiOW  pnlec,  and  BTftn  aJbUBrfU  dl 

$  26 i.  Poat  mortem  Appearances.;— If  wo  for  tho  moment  leave  out 
of  consideration  any  change*  which  nay  be  seen  in  the  stomach  ufLer 
doaac  of  potoeeic  cjanide,  then  it  may  In?  allirnied  tlmt  the  putholu 
change*  produced  by  hydric  and  potiiaaic  cyan  1  doe  mainly  ooim  I <  vitl 
trios*  produced  hy  guflhettiOB,  The  moat  striking  appearance  ia  the 
preacii'V  .if  l.iij;lit  red  sjwts ;  the*«  bright  red  apota  or  pntclic*  are  con- 
fined to  the  surface  of  the  body,  the  blood  in  tho  deeper  porta  being  of 
tho  ordinary  venomi  hue,  unless,  indeed,  an  enormous  dooc  ban  been 
taken  ;  in  that  ease  tho  whole  moss  of  blood  may  1.h*  bright  red;  this 
bright  colour  b  dii--.  lOQOtdlsg  U>  Kubert,  to  the  formation  of  cyan- 
mciJuatnoglobin.  The  lung*  and  right  heart  are  full  of  blood,  and  then 
ia  a  backward  engorgement  produced  by  the  pulmonic  block.  Tho  vain* 
of  the  neck  and  the  ve&sela  of  the  hewl  genenilly  arc  full  of  blood,  nnd, 
in  like  manner,  the  liver  and  kidneys  arc  congested.  In  the  mucous 
membrane  of  the  bronchial  tubed  there  is  a  bloody  fonm,  Ifcfj  lunga  ore 
gorged,  and  often  tudornatous  in  portions ;  ecehymoaea  aro  teen  in  the 
pl.-ur-.i  iiml  nili.r  BOOtM  IMlUllllalMM.  and  everywhere,  unless  concealed 
by  putrefaction,  01  BOXDI  silOUg  WUwHltlg  ethereal  oil,  there  ia  an  odour  of 
hydrn 

ftwpnf  ha<  rightly  recommended  Urn  head  to  he  opened  and  examine-! 
first,  so  aa  to  detect  On  OXkuftT,  if  present,  in  tho  brain.  The  abdominal 
and  chert  .i.-.ually  posaew  a  putrefactivo  smell,  but  tho  brain  is 

•  Dr.  J.  A'ftUl,  a  Hungarian  clicmifct.  uluten  tlmt  cobalt  nitrate  i«  &ti  efliaicioui 
.'itstoprisoiiiii;;  1  \  *ith.  i  \HS  r>]   BOIL     Tho  Uicf  iut*mtl  l«tww.ii  lbs  Uking 
Oft  l&ul  dote  aad  death  can,  however,  be  nirtly  utilised.— Uxntat%  Jau.  1G,  MM. 

t  ivbM        '  ■-'<.,  im. 

T  Hj4rii  . ;.  nii.Ja  has.  acooflUng  '  Q.  Hratn*.  a  remarkable  antiseptic  action,  and 
If  »Jti]iai«t<rr«-'l  in  tunVlent  ■jiuiinty  to  aotmsle,  preserve*  tltcm  sft«r  dwith  ford 
imhiIi.     Ue  ooDsiilvni  that  there  i»  sorno  mora  or  l*wd- tii.ii>  "  With  tfel 

lima. 
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longer  conserved,  no  that,  If  thin  course  1m<  tidnpted,  there  U  a  greater 
probability  of  detecting  the  odour. 

Tho  stomach  in  poisoning  by  hydnc  cy*tn»lo  ;  not  inMamed,  but  if 
alcohol  has  been  taken  nt  the  same  time,  or  previously,  tbOM  may  be 
more  or  leu  reduce. 

In  poisoning  by  potruuic  cyanide,  the  appearance*  aro  mainly  the  same 
M  thoso  just  detailed,  with,  it  may  bo,  tho  addition  of  c&uitic  local  action. 
!  have,  however,  seen,  in  the  case  of  a  gentleman  irlm>  drunk  accidentally 
u  considerable  dose  of  potauic  cyanide  just  after  a  full  meal,  not  tiif 
*light*et  trace  of  any  redness,  Mill  loo*  of  corrosion.  Hero  tho  contents 
nt  tho  stomach  protected  tho  mueoua  niomlirmo,  or  posuibly  tho  larger 
nmnunt  of  acid  poured  out  during  digestion  sufficiently  neutralised  the 
alkali.  I*ota*sic  cyanide,  in  rery  strong  solution,  may  cause  erosions  of 
tho  lips,  and  tho  caustic  eftVt  may  bo  traced  in  tho  mouth,  throat,  gullet, 
in  the  xtiiuiaeh  and  duodenum  ;  but  this  is  unusual,  and  the.  local  effect* 
..H-,  .:■  .1  11  lr.  cunliiird  tu  tin  rUnu.n  :i  .md  duodenum.  Tin-  mueoua 
membrane  is  coloured  blood-red,  reacts  strongly  alkaline,*  is  swollen,  and 
it  may  bo  even  ulcerated.  Tho  upper  layer*  of  the  epithelium  uro  also 
oftaa  'lyd  with  tho  colouriug-ruatuir  of  the  blood,  which  has  been  dia- 

* ■  I v « ■  I  'iil  I-)  tin-  ry.uiidr.  Tin  1  Lit  -  li.tu  ■  1..  I  />••  (  nf-itm*  afloi  t.  ud 
can  bo  imitated  by  digesting  the  mucous  tnombruue  of  a  healtliy  stonim -h 
in  a  solution  of  cyanide.  Tho  intensity  of  those  changes  are,  of  course, 
entirely  dependent  on  tho  dose  and  emptiness  of  the  stomach,  If  tho 
dose  ia  so  small  as  just  to  destroy  life,  there  may  ho  but  liHlo  rcdncaa  or 
■walling  of  the  stomach,  although  empty  at  tho  timoof  taking  tho  poison. 
In  those  cases  in  which  there  has  been  vomiting,  and  a  pari  uf  the  vomit 
has  been  drawn  into  the  air-passagce,  then;  may  bfl  alio  inllniuinatory 
ehangas  in  tho  larynx.  If  essence  of  almonda  has  been  swallowed,  tho 
same  alight  inflammation  may  be  seen  which  has  boon  observed  with 
other  essential  oils,  but  no  erosion,  no  strung  alkaline  reaction,  nor  any- 
thing feppMaoM&g  tlit?  ellocte  of  tho  caustic  cyanide. 

In  poisoning  by  bitter  almonds  no  inflammatory  change  in  tho  mucous 
nil  iiihrane  of  the  coats  of  tho  stomach  would  be  anticipated,  yet  in  ona 
recorded  case  there  seems  to  have  been  an  eroded  und  inllnnn:d  put«  h. 

1 265.  Tests  for  Hydrocyanic  Acid  and  Cyanide  of  Potassium.— 


•  Tb«  Ibl  low  inflow™  mo  under  my  own  ofastmttal  ;— A*tout  woman,  35yosrsof 
SgO,  thowifoofa  Froimli  polSshsTj  drank,  iu  s  fit  uf  m^p,  a  solution  of  cyiinid*  of 
putawium.  It  wn»  estimated  that  about  15  gram*  Of  llic  aolnl  auLnlauco  were 
i wallowed.  She  died  within  u  hMVi  Tim  fsco  was  Hushed,  thu  Inxly  iiot  deoooi- 
pound  ;  tbn  tmiulli  aim-It.  xlnmnly  of  i-yAiistle  ;  thn  fttotnach  hud  about  mii  nAivv  -A 
blood/  11  uid  in  it,  sn<t  waa  111  a  most  Intents  statu  of  congestion.  There  wis  com* 
wsnottijl  fatty  ili'g*  iu- rut  ion  ril  lliu  hv*r,  Dm  kidney*  w«n«  llabhy,  and  rlia  rajiiiil* 
/i.ila  iviit.  Tho  contents  of  tho  stomach  IBOWSjd  cyanide,  of  jiotflpaium,  and  the  Moo  J 
\»a*  very  fluid.    Tho  woman  was  known  to  bo  uf  intemperate  b  l 
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(1.)  Hie  addition  r,(  i\<r  nitrate  to  *  solution  conUinmn  prnsiic  acid, 
era  soluble  cyanide,*  product*  a  prccipiUU  of  argentic  cyanide.  100 
part*  of  MgBtttln  cyanide  ore  romposed  of  80C0  Ag  and  18*4  CN, 
valemto  1*0-1  IICN.  It  is  a  white  anhydrous  precipitate,  soluble 
either  in  ammonia  or  in  a  solution  of  cyanide  of  polarstum.  it  w  soluble 
in  hot  dilute  nitric  mid,  but  aepamtaa  on  eoolwg.  A  portirln  nf  vi!m 
cyanide,  moistened  with  strong  aniunmia,  ilcveJopsiiaacQBs,  ,  -ilwr  <  liloride 
treated  similarly,  octahedral  crystal*.  It  ia  insoluble  in  water.  Upoo 
ignition  it  it  decomposed  into  CN  and  metallic  silver,  mixed  with  a  lif.i- 
pnrac.yani.lr  of  rifor. 

A  very  neat  process  for  the  identification  of  cyanide  of  silver  is  the 
following  :  -  Place  the  perfectly  dry  cyanide  in  a  cloaod  or  scaled  tube, 
containing  a  few  crystals  of  iodine.  On  heating  slightly,  iodido  of 
cyanogen  ia  sublimed  in  beautiful  needles  Those  crystals  again  may  be 
dissolved  in  a  dilute  solution  of  |x>tasb,  a  little  ferrous  mlpliate  added, 
and  hydroehlorie  acid,  and  in  Uiii  way  Prussian  blue  produced.  If  the 
quantity  to  be  tested  U  amall,  the  vapour  of  the  acid  may  1*  mind  in 
a  racy  abort  teat-lube,  the  mouth  of  which  ia  closed  by  the  ordinary  thin 
disc*  of  microscopic  glass,  the  under  surface  of  which  is  motatened  with  a 
aoluti.-Hi  of  nitrate  of  nW^r ;  tha  reuniting  crystals  of  silver  cyanide  an 
very  characteristic,  and  rvadily  identified  by  the  microacojie. 

(2.)  It  instead  of  silver  nitrate,  tbc  disc  be  moistened  witli  a  solution 
of  sulphate  of  iron  (to  which  haa  been  added  a  little  jretash),  and  exposed 
to  the  vapour  a  short  time,  and  then  some  dilute  hydrochloric  acid  a-i 
ike  moistened  acrtaor  Unit  WconM  yellow,  then  green,  lastly,  and  per- 
manently, blue.  No  othrr  blue  compound  of  iron  (with  the  exception  of 
Prussian  brae)  is  insoluble  in  d.lute  hydrochloric  acid. 

(3.)  A  third,  and  perhaps  the  most  delicate  of  all,  is  the  nxutled 
sulphur  test  A  ycliow  sulphide  of  ammonium,  containing  free  sulphur, 
ia  prepared  by  saturating  ammonia  by  8Hr  first  suspending  in  the  fluid 
a  little  sSnesy-pfuapitatsd  sulphur  <or  an  old,  ill-t»re*erved  solution  of 
juilphn'.i-  of  ammonium  m«y  be  used)-  Two  witch -guu*ee  are  now  taken  \ 
in  tbc  one  the  fluid  containing  jmissic  add  u  put,  nod  the  •eoond  (nrs- 
rkmsly  moistened  with  the  sulphxle  of  amnxminra  daacribed)  U  inverted 
over  It.  The  glasses  are  conveniently  placed  for  a  few  minutes  in  tin 
water-men  ;  Lhe  upper  one  ia  then  removed,  the  xnoi>t  surface  evaporated 
to  dryness  in  the  water-bath,  a  little  water  added,  and  then  a  small  drop 
of  aeration  of  chloride  of  mm.  If  hydrocyanic  sol  is  present,  the 
sulpeocyanide    of    iron    will    1m     formed    of     a    striking    blood-red 

•  flan 
(t.)  Tbe  reaction  usually  called  Sciionbcin's,  or  Pagonstceher  and 

•  la  UW  ess*  sf  Intlaj,  ia  this  wsy  far  tas  alkalis*  rysaiaes,  fbt  sdotiesi  mart 
«*um  a  KtnV  (rat  auk  add. 
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nbein'a*  (but  long  known, t  and  waed  before  the  publication  of  their 
jitjH1;  .  I  I-  of  gitaiaoutn  paper,  moistened  with  u  very  <iilut«  *olut'.<  n 

ol  folpbflts  of  OOppM  (1  :  2000)  Thia  beroniM  Mm  *f  pxpoand  to  tit* 
vapour  of  hydrocyanic  acid.  Unfortuu*t*1y.  the  same  reaction  i*  pro- 
duced by  ammonia,  caono,  nitric  acid,  hypo<*hlorou*  acid,  iodine,  bromine, 
ch tomato  of  jwtaali,  and  otber  oxidising  agenu,  *o  that  iu  uwfulneaa  it 
greatly  rcstl  tatacL 

(0a)  A  very  delicate  teat  for  prosaic  acid  is  as  follows :— About  ooc- 
bolf  ocntigrm.  of  ammonia,  ferrous  sitlphaU'  (or  ••tier  pure  ferrous  wit), 
and  the  aame  qu:m!.ity  of  nnald  Ddtnt^  are  dissolved  in  •*><)  c.e,  of  water, 
and  1  c.c.  of  this  l«*t-liauid  ia  placed  En  a  porcelain  diah.  On  now 
adiling  a  drop  of  a  liquid  containing  the  omalJer.t  ipiantity  of  pru»ic 
acid,  a  frroy-purpl©  colour,  or  a  distinct  purple  precipitate  is  produced.  J 

(G.)  A  hot  solution  of  potaaaic  cyanide,  mind  With  picric  acid,  mutinies 
a  blood-red  colour,  duo  to  the  formation  of  picro-cyanic  acid.  Free  HCX 
doaa  not  giyo  this  reaction,  and  therefore  mat  liwt  be  neutralised  by  an 
alkali 

<7.»  SchCnbcin's  Teat.— To  a  Cm  drops  of  dtftbriuted  ox-blood  are 
iddod  a  fnw  drops  of  tbo  omfollj  ii<-utmlist'd  diatillatc  supposed  to  con. 
tain  pruwi--  mm-1,  and  then  u  littlv  MUtttl  peroxide  of  bydrogen  ia  added. 

If    tllO  illMtillalli    CUM  j.i  :i--ic    :irnl,    1 1  if  II    till-   Hi    \ll:fi     l»iii||irx  of   a 

bright  pure  red  and  froths  strongly  ;  if,  on  11k*  uther  liuud,  a  LriK<  01 
pruaeic  acid  bo  present,  tbo  liquid  becomes brown  and  doc*  not  frotb,  or 
only  slightly  doe*  so. 

(M.)  Kobeit'a  Test  — A  l-l  pa  Dtot  aolotfon  nf  blood,  to  which  a 
trace  of  ferridcyanide  of  potassium  ia  added,  ia  prepared,  and  the  neu- 
tralised distillate  added  to  Una  solution,  If  hydrio  cyanide  be  pre*,  at, 
then  the  lw[ui(!  heroines  of  a  bright  red  colour,  and,  exn mined  ape 

M'c.pir:ii:v,    n:--tr;i,l     of     ll;i:    :  prt't  i  Ut.i     nf     on-  ■  li.i  :  1. 1  JQ    .,  B,    Will    l.H?    .<>'U    thfl 

•pectrum  of  cyanmcthoemogbbin.  Kobert  proposes  to  cxaiain-  tin-  blood 
of  tho  poisoned,  for  the  purpose  of  diagnosis,  during  life,  A  drop  of 
blood  from  n  healthy  person,  and  a  drop  of  blood  frum  tbo  patient,  aro 
examined  aidu  by  bidet  according  to  the  pCOQSsV  just  given. 

|  16ft  Separation  of  Eydric  Cyanido  or  Potnwuc  Cyanide  from 
Organic  Matter*,  such  as  the  Contents  of  the  Stomach,  &o.—h  b 
very  iimiaay,  bafara  ipeafally  Benching  for  bydric  Bjrutfdfl  in  Kfao  BOO 
tents  of  the  atomach,  to  be  able  to  aayf  by  careful  anil  method  ii-al 
examination,    whether    thoro   aro   or   are   not  any   fragments   of   bitter 

•  y«tm  iUferi.  dt  J%*rm.t  18,  8G6. 

r  This  reaction  [will  Useton  of  gnaUcnm  aad  oovpsr)  U«»  U-cn  Iohje  kBewa.    '  [ 

nmaoibara  phanaaatotiat,  who  attended  my  father's  laboratory,  showing  uio  tills 
teat  In  1MB  cr  1*S9.M— Mot.rs  7VuW*ov.  P-  W. 

1  U.  Csmy  Ua,  Amer.   Jour*.  <f  &tifftU4  [S],  lx.  pp.    121-123  j  J.    R  fotffy 
1879,  vol.  L  p.  11«. 
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nlrnnnds,  of  apple-*,  ftraidira,  or  other  substance  likely  Li>  produce  hydric 
cvunulc.  U  potaasic  cyanide  lion  been  taken,  simple  diatillatiort  will 
alway*  reveul  us  presence,  because  it  i*  found  portly  decomposed  into 
hyilrir  cyanide  hy  the  action  of  tlifl  gastric  ar.iri*.      V  -,  an  ftctd 

•hoc  Id  always  bo  added.  And  if,  a*  in  the  routine  process  given  Al  i  1  I, 
then  i»  reasonable  doubt  for  auepccting  that  there  will  bo  no  cyanitie 
present,  it  trill  bo  beat  to  add  fenftuk  aoU  (for  this  organic  acid  "/SB  m 
no  way  interfere  «  .rh  ml •  jnotit  O|wration>),  awl  diatil,  nareoominrrideil, 
in  a  vacuum,  If,  Ip-.m-m  ,-,  boo  A  odour  tad  from  tin:  history  of  the 
case,  it  ia  pretty  stiro  to  bo  o  cue  of  poisoning  by  hydric  or  potoanic 
i<;«'.  than  tii"  substance*,  if  fluid,  afO  nt  OUOa  plftotd  in  a  retort  or 
Ha*V.  ml  acidified   with  u  nuihible  ujuanlily  of  aulpliu-n/  acM|  Of  if   tin* 

h   i;     .<v  "  itT  aoUd  mitten  im  a&dsr  ntnbamtkBi  Uugr  n    Bm]| 

divided,  or  pulped,  and  diatillad,  after  acidifying  with  sulphuric  acid  as 
before.  It  may  bo  waJl  here,  aa  a  caution,  u>  remark  that  thn  analyst 
must  not  commit  the  unpardonable  error  of  first  producing  n  cyanide 
by  roAj**nta  acting  on  ajituml  nmi-ti  i  nd  tlmn  defooMag  aa  a  poison 
the  cyanide  tbna  manufactured.  If,  for  example,  a  healthy  lt\  •■ 
I  irhnnhwd  bl  nitric  acid,  saturated  with  potash,  and  then  hi.ttil  up, 
cyoitido  of  potnsaium  ia  aiway.i  one  of  tljc  products;  and,  indeed,  fchi 
aaboa  of  a  great  variety  of  nitrogenous  organic  eub-t  eon  tain 

ide*— cyanide*  not  preexisting,   bW    BiBafiavtimJ   by  combination. 
!"  action  of  nitric  acid  even  on  suyai'.*  liv  dtffl  ivauide  i-  produced. 

The  old  method  of  diatillathm  wan  to  diatil  by  the  potfl  heat  of  a 
water-bath,  receiving  the  distillate  in  a  little  weuk  potash  wnUir,  and  not 
prolonging  the  pfOOaal  heyoii'l  a  few  hours.  The  experiment*  of  Sokolnff, 
however,  throw  a  pnivc  doubt  on  the  suitftU  it  v  oJ  thin  *u  iplo  luetliod 
for  nuaiititiitive  result*. 

If,  Bokoloflt  recommends  the  animal  suhitancr-i  (•■  he  treated  by  water 
Ktninjjly  acidified  with  hydric  I  uJ|  1  Ittflfa  and  then  to  be  distilled  in  the 
water-hath  for  from  two  to  three  day* :  or  to  be  distilled  for  twenty-four 
hours,  by  the  aid  of  uu  oil  bath,  at  a  high  temperature.  He  give*  the 
fallowing  sMttapla  "f  «|ii:i»!iHiiv*  analysis  by  the  old  proe.pss  of  m« 
[ng  for  a  few  hours,  and  by  the  new  ; — 

Old  Procerus. — (1.)  Body  of  a  hound — age,  "J  y cure;  weight,  5180  grm*. ; 
doso  adr.i.i  1m  mgrm*.  HCN  ;   death   in   lifteeD    mlfrHtm      After 

Hve  days  there  was  found  in  the  saliva  00  ln^rm.,  bVHDbmAi  'A  *  uijjrm*., 
in  the  nab  ol  the  intestines  'J'G  uipms.,  in  the  muscle*  41— total,  10*5. 

(2.)  Weight  of  body,  4000  ^rms.;  dose  given,  38  mgrma. ;  death  in 
oUven  minute*.  After  tifteen  days,  in  the  saliva  08,  in  the  atormieh 
7"2,  in  toe  Nfi!  "f  il,r  int.-.-tiii-*  S"2(  in  the  muscles  32— total,  13'4. 


•  Clui  .  88,  p.  75. 

A  ttaUseh.  dtew.  (tocUich.,  Berlfn,  it.  p.  1023. 
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New  Process.— "Weight  of  body,  5700  grama;  duae,  Iff  marine. ;  death 
in  twenty-four  minutes.  After  fifteen  days,  in  tit*  aulivit  1*1  mgrm..  <  I 
tb*  tUnmirli  "J'Ci,  in  Mm  i  •  1  i-.f  tin-  intestines  9'6,  in  tho  iiiukIoi  31 '9,  and 
iti  the  whole,  4f>"2  m^rnift,     Duration  of  procav,  thirteen  hours. 

Fxora  ft  accond  hound,  weighing  0800  grins. ;  doae,  67  m^nn*. ;  '}&•] 
mgnn*.  were  ncporatcd  three  dnye  after  death. 

Ini;  1  ihir.l  bound,  weighing  .VJ20grrn8. ;  do**,  98  mfrrnu. ;  after 
fi  rig  d :i\k,  by  distillation  on  a  aand-linth,  there  were acparatcd  2'8  Ingram 
lull  [Ik:  **liva,  48  from  the  atomiich,  lC'o  from  the  intestine*,  1!3'G  from 
the  muoclci— total,  48  mgrms. 

It  would  olio  appear  that  lie  haa  iepaniw-d  ."1  '.!  mgrii  •>'■  anhydwoi 
acid  from  the  corpse  of  a  Jug  which  hud  W11  |KUM>ind  hy  ft"  myrma,  of 
;ii  iJ,  :mJ  Imricd  sixty  days,* 

From  another  ennino  corpse,  three  duy*  laid  in  an  oven,  and  left  for 
tvMity-M-vni  dayi  dt  tlic  onliiiiuv  temperature.  D  1  Dgmc  mm  recovered 
out  of  a  fatal  doae  of  3B  mgrxns. 

TLo  estimation  wan  in  ouch  ca«c  j>orfonnod  by  titrating  tho  diatillaU 
wuli  arprntift  nitrate,  the  sulphur  compound*  having  bean  pr<  rfOOalj  got 
ml  of  hy  Mitnrntinjj  the  distillate  with  KllO,  and  precipitating  by  lead 
ncrtato. 

I  i  nturolit   has,  on  lln«  nmlriry.  ^'t  p»»l  quant  1  tut  r  r  1.  -tit-  u  :thont 

diatillation  it  nlL     A  current  of  pON  hydlOgN  gtl  11  pi  ■■<•-,]  iDTOQgll  the 

liquid  to  be  tested  and  the  pw  fmully  made  to  bubble  through  sUtw 

nitrate.     Ho  atatcA  that  the  whole  of  tin  jiv.lrir  oyftBJdi    Tcacntia  ferried 

..!  mi    in  hour.      Metallic   cyanide*  rauat  ho  decomposed    by  -'ilphurie 

Bddoi  tartaric  aofid.     Mercury  cy.-midi*  muat  Im>  docompoB  I  with  8 11,, 
fatioii  .icidiiicd  with  tartaric  ticid,  neutralised  with  frer-hly  pred]  1 
Utcd  colci<'  eobanate   to  fix   any  ierro*  or  ferri  I  fSttidi  I    i-i«   *  n(,  and 
hydrogen  passed  in  and  the  issailgglSSJ  lad  in--(  thro't^h  :i   ■ 
Ufmatb  tdtrate  torentoreBB   ud  then  Into  ttu  eflvex  eolutl  « 

.?  387.  How  Jong  after  Dcatli  can  Hydric  or  Potassic  Cyanides  be 
Detected?  Bokokd  appears  to  havo  i.epuruted  pruosic  acid  from  the 
bodj  oi  boi  ndl  at  *ery  lung  ]*rind*  after  death — in  one  Oftft  d  -y  day*. 
DrageudorG  recount  cd  |H>tii>sic  cyanide  in  the  stomach  of  a  ho  ud  after 
[|  };:,,!  hen  (niir  w ccJa  in  Ida  laboratory,!  and  in  mac  el  btd  »ft<r 
burial.  Cajpor  nluo,  iu  his  ill  lth  cimo,  states  tlint  rnoro  tluin  1  mirrnia. 
of  Biiliydmue  pruwiic  acid  wen?  obUiincd  from  a  corjinn  BLjj 
i-  -i;.       i  1.  1'.  Tillaet    Euu  tecogmnd  potatii  cgnande  is  ■  1  «  n  lom 

*  witii-'iu  frfaalu  (-•  dliend&t  thi  atatoanni  af  M,  ankoinff,  in  i intout 

that  a  Iom  of  luilf'a-do«u  m^rma,  only  ■pjwaim  rakha  Baiiaetdiaaiy. 
t  L'Orosi,  xv.  85-48.  J  Dj^cndorlT,  0.,  fidtr.  airgcri-  %    p  Vi. 

}  flW]M'l'»  />n-/.   Iftiivlhuih  <u  r  mi'htii.-fuii  Mnticnt,   ]..  .'ifll. 

i  r.  <j"«ml  Mai.,  Berlin,  IW1,  p»  1113. 
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months  after  death.     I-srtly,  Stem  *   pot  300  grm*.  of  flesh,  400  of 
man  water,   and   £-378  of   KCy   in  a  flojik,  and  then  opened   the 
flask  ,  <luy*.     I '  Eon  was  easy,  nnd  the  estimation  agreed 

with  the  ftmoiint  plaeril  th*>re  At  AM      Sn  MimT,   i'vhi   in  very  M  WoOO1 
stogc-  of    piil  i.hI     ,,||,,    il^ntli   extending   beyond 

many   months,    the   dotation   of   prowc   acid   cannot   he    pronounced 
impossible. 

§268.  Estimation  of  Hydrocyanic  Acid  or  Potaaaic  Cyanide. — In 
all  cases,  the  readied  method  of  estimating  prusaic  Iflid  (wfcotlni  it  be 
in  the  distillate  from  organic  substances  or  in  aqueous  solution)  is  bo 
saturate  it  with  *oda  or  pota*h.  and  titmte  the  ulkaline  cyanide  thus 
fornin!  with  nitrate  of  silver.  Tin-  pTOCOM  U  based  on  the  i  «  r  that 
th«r  ij  Baft  formed  a  soluble  compound  (KCy.  AgCy),  which  the 
slightest  excess  of  silver  brcoka  up,  and  the  insoluble  cyan;  1<  t  ||  once 
l>T*riii:;.i.<l  If  grains  are  uaed,  17  grains  of  nitrate  of  silver  are 
dissolved  in  water,  the  solution  ninth-  up  to  exactly  11)00  grain  measures, 
each  grain  measure  equalling  "0054  grain  of  anhydrous  hydrocyanic  acid. 
If  gramme*  are  employed,  the  atrength  of  the  nitrate  of  silver  solution 
should  bo  1-7  grin,  to  the  litre,  each  ■'.<•.  then  'l.M.);V|  hydrocja&Ifl  acid,  or 
'01302  gnu.  of  pcitaasii:  cyanide. 

Keacntiel  oil  of  bitter  almonds  may  also  be  titrated  in  this  way,  |u.. 
vided  it  ie  diluted  with  sufficient  spirit  to  prevent  tnrhidit\  t~ « - » = ■  <p..M 
lit iti  .»f  the  eawntial  oil  If  hydrocyanic  acid  is  determined  gravi- 
im'triially  nvlik-ii  Efl  BOOM :  limes  convenient,  when  only  a  single  estimation 
is  to  bo  made),  it  ia  precipitated  a*  cyanide  of  silver,  the  characters  of 
which  have  boon  already  described. 

|  26*.  Case  of  Poiienlng  by  Bluer  Alnionds —  Instance  of  peUonlng  by  bttttr 
i'l«  tra  vary  r»n».     The  following  latorslftag  CBN  b  rSOOTdsd  by  Ussohks : — 

A  maid-wrvant.  H  TSBfl  of  ago,  after  a  qnsrrol  with  her  lover,  ulo  n«iimiitUy  of 
bitter  almond*.  In  a  fuw  minute*  »>k<  •itfb*1 1,  NBpUfn  1 of  Moa  imwell  and  faiat . 
the  to  en  1  ted  twice,  and,  after  about  ten  BaBBtej  murv  hud  elepnd j  fell  -  naelcssand 
•is  conrulsed.  Au  boa  UUrwacds,  u  physician  found  her  iiiacnsitdc,  the  eye* 
QJTVaftis,  tlir  thumb  rW'iichnl  witlnn  Ifcfl  Ami  BstS,  ft&d  Us  iH.atrung 
rattling,  tbt)  pxilw  ti-ry  iIm  Shi  died  within  an  henr-aiul-u-half  from  elm  AM 
^BBftaBSj, 

The  *alo)*y  ihow<d  the  orgsnn  general!}  health)',  but  nil,  nn  tOS  liv-r,  exhaling 
■  faiut  aiocll  of  Mttw  sJmnnda  Tin-  li^at  aide  of  the  heart  Wiu  fu.l  of  lluid  dadt 
bloody  llnUri  wanrmpt?.  lii.t.ii  i.n;;>  wt-m  rich  in  blood,  which  illicit  nf  prumlo 
atfd,  The  itonmehWM  nnt  Inflamed— U  hold  2M>grom  of  ayallow  fluid,  containing 
white  flook«  B&tlttng  nf  Kttei  ilmead  ml.  In  the  moat  dopondont  portion-' 
•tomi  MO  0  »w«Ucn    patch  of  laucoua   inoml-ranp.   (urtially  denuded  of 

OpttbettaBi  The  mucona  moa»br»no  of  tho  daodcnutn  waa  alav  SKoUeo  and  sliKhtlj 
red.  The  coutenU  of  th*  itomsi  1)  were  and,  and  yielded,  on  dlatilHllan,  hydride  of 
bensolesnd  kydrir  cyanide     ftaaldaei  •  f  ihr  slaiondi  thssuslra  OOR  aUn  fnuud, 


•  AitaM/r/  tinal  Chaxir,  vou  Freaenlus,  1«7S,  afl.  p.  I. 
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and  tho  whole  quantity  Ufc-  B  ':  tfci  «oman  from  Tariouadabavai  calculated  to  be 
1300  ptiiu  of  liitfcr  altnoud*,  o\ua\  to  48  grain*  of  lUDTgdalm.or  ft  gran*  of  pnr> 
hydrio  cyanide. 


Poisonous  Cyanides  other  than  Hydric  and  Potassic  CyanWw. 

|  270.  Tho  action  of  both  iodic  and  amnionic  cyanidca  La  |«roci»e1y  similar  to  that 
of  BOtUnifl  « jiu.i.l •.  Willi  regard  to  aoiuiouic  cyanide  tlicro  are  aeroral  lupmtueat* 
iiy  Kulouberg/  allowing  that  iu  vajxMr  U  Intensely  lalaouuua. 

A  weak  Btrwun  .if  ninm  mir  or  wia  "vaxed  Into  jjlam  kTisiU  -.  BOta 

which  pigeon*  wora  contlnad.  Aftur  a  muiuu,  ijmpTunia  or  dtitnaa*  commenced, 
then  (ollowwl  cmimlaiom  and  apeady  death.  The  jkuCmeriftu  tigs*  wr«  aimiLar  to 
thoac  pMOBCM  bj  pru>«i<  oflfj,  and  thi*  aabetencQ  wa*  *cp*rat'-d  from  the  liver  and 

tani . 

|  271.  With  regard  intliuttouWr  ryanAfra,  all  tfaoae  are  polaonuu*  from  wlmh  indtic 
ryaaidc  can  bo  erparated  through  dilute  arid*,  whllr  iho»  which,  like  ponaatc  fcrro- 
eyemd#\  do  not  nlmif  o4  t»ui  deeoin  petition,  may  be  often  Uken  with  impunity,  and 
are  only  poiaouou*  under  NttalB  nm.itionM. 
Souitrnoohoin  roeorde  tho  death  of  a  colourlst,  after  he  had  taken  a  doac  of  potaeeio 
i:<!<  ,iii J  !h<  a  <>:<<  of  tartaric  M<;id  ;  and  Vol.-  dwrilwt  tlir  death  of  a  umii, 
who  took  potewic  fcrroHyauhU'  and  ufuar  words  equal  part*  of  nitric  and  hydrochloric 
seid-.  In  thi*  l.id.  r  CMS,  dwith  tnok  place  within  The  linur,  with  nil  thi  *yniptomn 
.!  | »> i -onlng by  hydric.  cyanide;  M  that  it  [a  wit  CQtMj  erne,  a'-  BMtl  bot-bookl 
doelnir.  -I,  it  I'T.-o-oyanido  la  in  no  dogrea  poisonous,  Carbon  dioxldo  will  deconi- 
poac  potaaaie  fono-oyanido  at  72"  74',  potaaa  fcrrouv  cyonidi-  bofsg  precipitated — 
KaFvj£CN|B.  A  aitiiilui' action  ukr*  place  if  furru-cyjunlr  i»  nixed  willi  a  »uliiiii<ii  o| 
[toptonc  and  casein,  and  digested  at  blood  heat  t  (from  37*  to  40"  C).  *o  that  It  i> 
rad  "!»•'  wlini  !  rru  i ^Ulldfl  Ifl  mUoWld  HTH  U  luVratxd,  hut.  thr  .piantify 
i.  uHually  au  IBlO  at  any  given  moiiuiit  that  no  injury  ia  oauaod  :  but  thore  are 
oonditionf)  ED  nUUfa  It  may  kill  iipeodily.; 

Mercuric  cyanide,  it  lion  Ixcn  oft<u  aaid,  act*  pr*ci*cly  ilka  BMTQUSfl  chloride 

oSra  Mil.liinutc),  and  a  poisonous  action  ia  attributed  to  it  not  traceable  to 

cyauogMi  ;   but  thla  w  RTOMWU  Iraihin^,      linrnanl  i  ilwdan-M  Lhat  ii  i*  dirnm- 

ytoacd  hy  tint  gMtrtc  jotcA  and  hydric  cyanide  act  free  :  while  I'd  linn  \mt*  it  In 

•  (kuvrbe  Uygiem,  p.  5of«- 
t  Am.  i.n.-tli    -'••/.    /'A../,,:..  9Sli  90-100. 

•Tho  proaanco  of  ferro-oyanlde  U  oaally  datoOUd  Tim  liquid  ii,  If  neecaoary. 
filUrod  and  than 'k<  i-lili'  1  with  hydrocliloii.-  add  nrul  a  f»w  dropa  of  farrie  ohlorido 
addc<l ;  if  the  liquid  contains  fcrro- cyanide,  there  is  immodlaco  production  of  Prua 
«ian  M:ic.  It  may  Impprn  that  ponuuii:  or  itodia  cyanide  haM  he«n  ulun  ax  well  a* 
fturu-ry*niilf,  hhI  it  will  lie  im-r«>a[ y  then  tu  deviac  a  pioccaa  In  svlii.li  'jiily  tho 
pruaalc  acid  from  the  simple  cyanide  lit  diitlllcd  over.  According  to  Antenrietli.  if 
aodiuio  hydrocarhonat*  ia  added  t.i  thi  U^ldd  in  milfirinu(.  ipmntity  and  the  li.|in.| 
•  \\  d  Sltd,  tin*  hydric  crjtoidl  that  L'Oinca  over  U  dirrived  wholly  from  the  »odiuiu  or 
|M)t*nimii  ryanitU.  Should  mmuiy  .  yauidu  and  fetm-iyuiiide  be  tuk.cn  tOgVUcTa 
1 1 .  i.  lIiIm  procaw  rcquirva  modification  ,  bicarbonate  of  suda  la  added  aa  before,  and 
then  a  few  e.c,  of  *  <<l    with  hydric   »tilphidi<  ;    u»d«i    tlnwe   riroum- 

•tanoaaj  only  tho  hydric  cyanide  derived  from  the  mcrcuiy   cyanide  distil*   over. 
If  tho  bicarbonate  of  »oda  u  omitted,  the  diatillote  contain*  hydric  cyanide  derived 
Iron  tho  forro-cyanide. 
f,  Subatantos  Toxiqxm,  pp.  06-103. 
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Ibi  mjs)c  xrlea  a>   amnionic   tad    potaaaic   cyanide*,      laatly,  TolmaUchtir,"    Uy 
dirr^t  exprini.  nt.  Ufa  found  it*  action  to  rwunbW  olnaoly  that  of  hydrie  cyanide.  1 

•Ut*t  cyanide  act*  wwrting  to  the  nxptriBMnti  "i  ff oinMUj,  uko  un  hydrfo 

Eifc,  but  very  much  weaker. 

Hydric  fnlphocyantdo  in  very  U(fl  diwrw  in  pnUm. 

PofauKir  fnlptinrynmn>.  . wording  to  I  iiihroaH  and  Legr**,;  if  aubeutafteoualy 
injacttd,  (*jn««  lir/.t  loral  puralyaii  of  tho  muichu,  and  Uiit,  ooiiTuUion*. 

Cyanogen  ohJorido  (QH01]  and  also  the  compound  (CjXfi\$— the  oik  a  Uojatf, 
Vailing  at  !  .'■  ,  l!n  >>iI,m  I  -*■  - » 1  a  - 1 .  vUob  may  be  obtained  io  cryauU— arc  bulh 
ptbOttOOt,  Ktlnj  Lflcv  li yilr i.-  ryuiiidr. 

lUthyl  r.yantrte  ll  ft  liquid  obtained  by  (Itntltlntton  of  ■  mlnlure  of  onlftfc  mathyl 
•alpha',  tad  potajaii  -yin:-'..-  It.  boill  at  77'.  and  ia  int*n*i«iy  poitouou*.  Ktiloti- 
•••^l  oa§  uindc  with  thin  »ub*t*nco  a*veral  oapetriinoota  on  pjjMtta,  At,  tTMBgll 
ofooc  will  aufuce . — A  young  pigeon  was  placed  under  a  gl»»  atindo,  tutu  nUcl: 
■ethyl  cyan  Mo  tapour,  tuvalopad  from  oaleJc  nnthyl  xuljdiuti'  um\  twtawlc  cyanide, 
ww  admitted.  The  yil^oii  Immediately  became  roatleaa.  and  tho  ftNfj  MM 
rapa-tlM.  Tn  forty  HOODdl  it-  WU  •liflllttj  caTiviilwd,  $ttd  Ml  rrv\nvn\  4lTi»r  a  few 
zainuUa' «s|>oflure.  Hm  papUl  were  than  obaerrod  not  Io  bo  dtlatad,  but  tha  twapira- 
tian  badoMMd  :  the  lega  were  feebly  fewtti  hing     tbl  Nlrf  -till  heat,  r.nt  irregularly  j 

■  ;urbld  white  ftVi  1  dropped  out  of  the  beak,  and  after  *ix  miuuton  lil'    \i  *■     stinrl 

■  |)atlwdu^aUappoinnowwor*a*  follows  [n  tin-  beak  much  watery  ilm  I  hi 
mrmhran'i  entwing  the  brain  m-ukly  Injected  ,  the  }i!r.i  un  .  tnwnti  .rjnwiti.*  atrongly 

-•I  ■  in  On  region  of  the  cervical  vertebra  a  wimll  BtravAutniii  l»<tw<'«>n  ihr 
dura  mater  and  tha  bone  [  tin*  right  Ihmr  of  ft  eloar  ch.-rry-rod  colour,  and  tho  loft 
lung  partly  of  tin  ir,  th«   pauvucliyaia  proMuted  the  Mama  huo  um  the  *ur- 

f*«  ;  -in  netkn  of  the  lu«g»  a  whltlau  froth  •Kudod  from  the  out  surface.  In  il;» 
eelrilir  tiaaur  of  the  indie*,  there  win  extruviiwitiouti  5  mm.  in  diameter ;  the 
taoMua  mvmhrann  of  thl  adt^pftftMfftl  v*:i*  pah  -  lb*  right  nftRlBaU  ftQd  the*  luff 

.  of  the  heart  were  D Uod  with  coagulated  tod  fluid  dark  red  blood  :  liver  and 
kldneyi  normil  ,   tl»-  blood  dark  red   ud    vnry  Bald,    Imu'oihuik  bright  "hnrrr-rtd  on 

■  sfnatim  to  the  nir  ;  M»od  i'orpu:n:li-i  urii-haiigcd.  Cyiiuogeb  WO*  aoporatcd,  ami 
UcoUaWid  Cruiu  th>    lung*  and  the  liver. 

Ovoauricovid  (CjOjNjHi),  oneofUn-  dooOKDpoaltloa  prudm  t*  ubuinrd  from  urw, 

>nout,  tin'  »ymptonu  and  pnthologl^al  ■  - ■  l ■  - ■  ■  t  .  rig  thou  duo  to 

.  I. ..   .  ..  ,i  ;  i   .       In  .  . )..  i  ir...  Hi-.  ..ii  UUBUlf,  tb«n  ha.   h«""ii  nn  ililiiciiltv  in  bWtNaaaU 

arnaai<i  toid  in  the  luiigK  and  Hvct  after  poitouiug  by  cyaziuho  acid. 


•  **  Zmty  Birmrrkuiujni  QUr  &U  tfirkuug  w*  CffatuftutkailUr,'  in  Boppt- 
S^rUr'a  Jfnl.  Chfm.   UkUnUthva^m,  2  Hftft,  p.  27». 

t  Mercury  cyanide  may  uw  detamtod  ia  a  liquid  utter  acidifying  with  Urtaric 
arii,  and  ailding  a  few  c,c.  of  8I13  water  and  than  diatUling.  8.  Lope* 
ikfftaU  aiiuthci  piuceaa:  tho  liquid  is  acidified  with  tartaric  hUi  aminoniurn 
okkande  added  In  «).«*•,  and  the  liquid  i*  distilled.  A  double  obluttdc  uf  luuuiou- 
lam  tod  roarrory  ia  fortnad,  and  IICN  dt»Uls  orer  with  the  rt\*un.—J.  /'harm., 

t  Cmpi.  r*o>£,  L  44,  1867,  p,  661. 
|  GraMT&e  Hyfxnt,  p.  392. 
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XIII. -Phosphorus. 

§272.  Phosphorus,    Atonic  wrt|M 81, ipdBfi frarfly I*7T to  11W, 

I'ii"  | ■:■  'i  .tsrnclt*  at  from  i\'V  to  4W  to  a  pale  yellow  eO|  fluid.    Tlio 
boiling-point  ii  about  290". 

Tlin  phixjihonw  of  commerce  is  usually  preserved  under  wnUr  in  the 
form  of  waxy,  scuu  •  tramqMinml  stick*  ;  if  exposed  to  the  air  white  fumes 
■t;v;Jiv.i  civ.  ioninou  ni  Qu  Ink,  ">i''^  i  pmliBf  MJa»»Hni  ados* 
On  hasting  phosphorus  it   readily  intlm  ning  with   i  very  whit* 

fan*. 

At  0'  phoaphoras  i»  brittle,  the  m  quality  may  ho  imitrtod  t->  it 
by  a  inorc  troec  of  sulphur.  Phoaphorua  may  bo  obtained  in  dodoca- 
hodml  orysUri*  by  <low]y  cooling  largo  melted  masse*.  It  may  aUo  fie 
obtained  crystalline:  by  evaporating  u  solution  in  bisulphide  of  aubuu  or 
hot  naphtha  in  a  current  of  carbon  dioxide.  It  i*  u*u*Ny  «Ut*d  to  bo 
absolutely  inaolublo  in  wui.t,  bvl  JuttlM  Hartmann*  contests  this,  having 
found  in  Homo  pxjvnmonu  thnt  100  grins,  of  water  digested  with 
phosphorus  for  sixty-foui  hours  at  38-5*  dissolved  'OOOI27  gnu.  Ho 
alio  investigated  tho  solvent  action  of  bila,  and  found  that  100  grraa.  of 
)>ii>  tin. lor  thn  same*  conditions,  diasolvad  "02424  gnu.,  nnd  that  tho 
solubility  of  phrwphoniK  mw  both  in  water  nd  bill-  when  the  tempera- 
ture was  increased.  Phosphorus  is  somewbut  soluble  in  alcohol  and 
cthor,  and  nlito,  to  some  extent,  in  fatty  and  ethereal  oil* ;  but  the  bwt 
solvent  is  rarhon  dlswlphld**. 

Tlio  fioQffwinf  i»  tho  order  of  solubility  in  certain  menstrua,  tho  figure* 
representing  tho  number  uf  part*  by  weight  of  the  solvent  required  to 
dissolve  1  purt  of  phosphorus  : — 


i  iIm.h  DfralgMrls 
Almond  Oil, 

Concentrated  Acetic  Aciii,  - 
.... 
Alcohol,  specific  gravity   SM. 
Olvcarfn,      . 


I 
UM 
100 
W 

400 
M* 


Phosphorus  exist*  in,  or  can  bo  converted  into,  several  allotropic 
modifications,  of  which  tho  red  or  amorphous  phonphorun  is  tho  most 
important.  This  is  effected  by  heating  it  for  tome  time,  in  tho  absence 
of  air,  from  'I'M)"  !»>  ~'.\~< '.  It.  i«  n<>(  jhhmiiiouk.J  Commercial  red 
phosphorus  doe*,  however,  contain  very  small  quantities  of  unchanged  or 

•  Zur  tutUc*  I'hotykor'VcrTi/tumi,  Dor  pat,  1800. 

t  1'heaphorn*  u  very  little  snlnhln  In  mid  nrotio  sold,  and  tlio  coluhlllty  given 
it  only  correct  wh*«  the  VioiJing  arid  sets  for  ttnw  tim»  on  tlm  phNpbtnCj 

;  A  h'MiiiU  took  'J00  grnifi.  of  red  phoaphorui  in  twelvo  daya,  and  remained 
Li  ul  tin.— Sonneniehoin. 
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ordinary  phosphorus — according  to  Fnwnius,  from  -fi  par  wit.  down- 
WWdl ,  ii  also  contoisi*  plnmjihcaouHavnl,  and  about  4G  per  cent  of  other 
impurities,  among  which  \»  $mphitc.* 

§273.  Phosphnretted  Hydrogen.— Phosphine  (1*11,),  took.  Might  ■'>. 
specific  gravity  l'lTS,  percentage  curuixjaitiori,  pliwphorur  1*1-48,  hydro- 
gen£'*'7  1a  wi  i-la.  Tin  .0  .1  it  --In  >ure  gaa  m  not  "ponUneously  intl.im 
mahl*-,  but  that  mode  by  the  ordinary  process  ii  io.  It  is  a  colourless, 
highly  jK>i«onous  jpw,  whfnh  does  not  support  combustion,  but  is  it-ilf 
combustible,  burning  to  phosphoric  acid  (PIIj  +  SOj-POJljj).  Ex- 
trrim.ly  i.langeroua  IZploaWt  m:\lurr  hum'  U  tnadn  bv  n-i  mining 
phosphine  and  air  or  oxygen.  Phosphine,  when  quit©  dry,  burns  with  » 
white  flame,  but  if  mind  with  aquixniN  vapour,  it  is  groan  ;  hence  a 
hydrogen  tlame  containing  a  mixture  of  PIL,  possesses  a  ^rccn  colour. 

II  ralpbur  i>  heated  in  a  atri'ani  ol  phoitphina,  hydne  nulphido  and 
nlphar  phosphide  uro  tbi  pnxhict*.  Oxides  of  tin  nu-tnls,  heated  with 
pboaphino,  yield  phosphides  with  formation  of  water.  Iodine,  warmed  in 
phosphine.  grVOB  ulitt<-  crystals  of  iodine  phospboniutn,  tind  hmiodido  of 

■■In      t  If  It:-.       .  ]  —    1111  ■.|'lllt    |    I'l  Chloi'lllS     n.llnn.-     tll«      ;::>.     til" 

limit  h-Milt  hriii;  hydrir.  rhlniidr  and  rhlnisdr  of  ph09phOTUf>  PH#  + 
8C1-3CHM  PC] -,.  Om  of  the  moat  important  decompositions  for 
our   purpose   is  the   action   of   phosphine  on    a  solution   of   nitrate-   of 

silver  .  tin  iv  >ii  hi  nC  iiic'l.illic   -iUit  ;iml  tntin-  and  phosphoric 

acids    are    found  LlOQ,    thu»— 8AgNOa  +  PIIj)  +  40U1  =  8Ag  + 

8HN<>xi  P04H_._.  Thin  is,  however,  rather  the  end  reaction  ;  for,  at 
first,  there  is  I  tBptlUlQB  of  a  black  precipitate  oompoaati  of  phnsphor- 
mlver.  The  moaafl  vf  aflf#s  can  be  separated  by  hydric  chloride,  and 
the  phosphoric  add  a»ad<-   atidtBl   by  the   addition  of  molyhdic  acid  in 

execs* 

274  The  medicinal  preparations  of  phosphorus  are  not  mimrrouM; 
U  i>-  usually  prescribed  in  the  form  of  pills,  made  by  manufacturers  of 
coated  1 1 1 1  -  on  a  large  scale.  The  pills  are  aoBBpo*cd  of  pho*phoru*, 
balsam  of  Tolu,  yellow  wax,  and  curd  soap,  and  3  grains  oqual  ^  grain 
nf  pho*phoru«.  There.  i»  nUo  :i  phaapharatml  oil,  containing  about  1 
part  of  phosphorus  in  100  ;  that  of  the  French  PI 
wiii,  1  piltoi  dtiad  phofphonu  dissolved  in  50  parUof  warm  almond 
nil;  that  nf  rite  German  has  1  part  in  80;  tin-  ..ircnyt.h  nf  the  former 
b  thacafon  S  pa  et&i,  of  the  latter  I'25  per  cent.  The  medicinal 
dose  of  phosphorus  is  from  TJo  to  -fa  grain. 

J  V.7;i.  Matches  and  Vermin  Pastes. — An  acquaintance  with  the  pa* 
centage  of  pfcoaphoi  i-  in   .In-  diilomr.  ="mI   h  alchoi  of  commerce 

will  be  found  useful.     Mom  of  tin-  \<  n  lin-daatroyi&ftpaitca  contain  from 
I  to  2  per  font,  of  phoaphorus. 

*  SearotUr,  Chan.  tfcv*.  vol.  n.oi,  p.  \9$ 
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A  phosphorus  paste  that  was  fatal  to  a  child,*  and  gave  rise  to  serious 
symptoms  in  others,  was  composed  as  follows  : — 

Percent. 
1-4 


Phosphorus, 
Flowers  of  sulphur, 
Flour, 
Sugar, 


422 
42-2 
14-2 

100-00 


Three  common  receipts  give  the  following  proportions  : — 

Percent 
Phosphorus,  ......  1*6 

Lard 18'4 

Sugar, 18'4 

Flour,         .......         61'7 

10000 


Percent 

Phosphorus,            . 

1-2 

Warm  water. 

.        267 

Rje  flour,    .... 

287 

Melted  butter, 

267 

Sugar,          .... 

187 

100-00 

Percent. 
Phosphorus,  .  .1*6 

Nut  oil, 16  7 

Warm  water,  31  "6 

Flour,         .                                                                            .31*6 
Sugar, 18-7 

100  "00 

A  very  common  phosphorus  paste,  to  be  bought  everywhere  in  Eng- 
land, is  sold  in  little  pots ;  the  whole  amount  of  phosphorus  contained 
in  these  varies  from  *324  to  '388  grm.  (5  to  6  grains),  the  active 
constituent  being  a  little  over  4  per  cent.  Matches  differ  much  in 
composition.  Six  matchheada,  which  had  been  placed  in  an  apple  for 
criminal  purposes,  and  were  submitted  to  Tardieu,  were  found  to  con- 
tains 20  mgrma.  of  phosphorus — i.e.,  '33  grm.  in  100.  Mayet  found 
in  100  matches  55  mgrma.  of  phosphorus.  Gonning  t  analysed  ten 
different  kinds  of  phosphorus  matches  with  the  following  result : — 
Three  English  samples  contained  in  100  matches  34,  33,  and  32  mgrma. 
of  phosphorus :  a  Belgian  sample,  38  mgrms. ;  and  5  others  of  unknown 
origin,  12,  17,  28,  32,  and  41  mgrms.  respectively.  Some  of  the  pub- 
lished formularies  are  as  follows  : — 

*  Casper's  204th  case. 

t  Ntderlandaek  Tijdachr.  voor  Qenteak,  AfoL  i.,  1866. 
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PHOSPHORUS, 

<1.)  Glae, 

Phosphorus, 

Nitre,    . 
Red  ochre, 
Blue  amaltn,      . 

0  parts. 

4  „     or  14'4perosnt. 
10      „ 

5  .. 

(2.)  Phosphor  as, 
Gum,      . 
Nitre,  . 

Smalts, 

9  parta,  or  10  '3  per  osnt 
10      „ 

(3.)   Phcflphonn, 
Glue,     . 
Nitre,   . 
Bad  lead, 

SniaJta, 

4  parta,  or  14*4  per  cant 

5  „ 
2      „ 

(4.)  Phosphorus, 
Glae,     . 
Nitre,  . 
Red  lead. 

17  parta,  or  17  per  cent 

38      „ 
24      f| 
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Phosphorus  poisoning  by  matches  will,  however,  shortly  become  very 
tare,  for  those  containing  the  ordinary  variety  of  phosphorus  are  gradually 
being  superseded  by  matches  of  excellent  quality,  which  contain  no 
phosphorus  whatever. 

§  276.  Statistics. — The  following  table  gives  the  deaths  for  ten  years 
from  phosphorus  poisoning  in  England  and  Wales  : — 


DEATHS  PROM  PHOSPHORUS  IN  ENGLAND  AND  WALES  DURING 
THE  TEN  YEARS  ENDING  15*2. 


*#* 


.  >rzu> 


Ac.x&crr  oa  Negli^ckol 

1-5  5-!  5      15-05      25-45  45  and  iw»      Total 

:i  :  2  -  2j 

:;  -i        n  5  n 


j, 


;s 


:i 


S4 


Sraaz. 


s-:5 

:5-25 

25-45 

45  *a«i  »>/,t- 

TttaJ 

• 

^ 

20 

^ 

2ft 

< 

» 

24 

1 

*4 

a 


H 


n 


Pho^caorv  t*  i  ^a*e  if  -leach.  vir*iei  aaMien;  >r  aegiiajcnee  tetnyiea 
±e  nznrh  >lxk  imr.ri3  v*.isona.  ami  m  a  ^auae  if  vxieide  vie  ninth, 

A  iar  leaser  aomr^r  if  aeea  cf  pciacninsj  -.7  po/Mpooris  4eenr 
yeartv  ,n   ?:aave  vui  r^smaarr  viaa  zi   rarsmi     FV^aons  sat*  be 


Pbotphorn*  In 

Phoiphoroa 

In  the  Years 

Sutetance, 
or  M  Putc. 

Matches 

1798-1850 

IS 

2 

1860-1860 

15 

21 

1860-1864 

6 

85 

1804-1867 

5 

11 
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considered  as  the  favourite  poison  which  the  common  people  on  the 
Continent  employ  for  the  purpose  of  self-destruction.  It  is  an  agent 
within  the  reach  of  anyone  who  has  2  sous  in  his  pocket,  wherewith 
to  buy  a  box  of  matches,  but  to  the  educated  and  those  who  know 
the  horrible  and  prolonged  torture  ensuing  from  a  toxic  dose  of  phos- 
phorus, such  a  means  of  exit  from  life  will  never  be  favoured. 

Otto  Schraube*  has  collected  92  cases  from  Meischner's  work,f  and 
added  16  which  had  come  under  his  own  observation,  giving  in  all  108 
cases.  Seventy-one  (or  65  per  cent.)  of  these  were  suicidal — of  the 
suicides  24  were  males,  47  females  (12  of  the  latter  being  prostitutes); 
21  of  the  cases  were  those  of  murder,  11  were  accidental,  and  in  3  the 
cause  was  not  ascertained.  The  number  of  cases  in  successive  years,  and 
the  kind  of  poison  used,  is  given  as  follows  : — 

Number  of  Case*. 

15 
36 
41 

16 

Of  the  108  cases,  18  persons  recovered  and  90  (or  83*3  per  cent.)  died. 

Falck  also  has  collected  76  cases  of  poisoning  from  various  sources 
during  eleven  years ;  55  were  suicidal,  5  homicidal  J  (murders), 
and  the  rest  accidental.  Of  the  latter,  2  were  caused  by  the  use  of 
phosphorus  as  a  medicine,  13  by  accidents  due  to  phosphorus  being  in 
the  house  ;  in  1  case  phosphorus  was  taken  intentionally  to  try  the 
effects  of  an  antidote. §  With  regard  to  the  form  in  which  the  poison 
was  taken,  2  of  the  76,  as  already  mentioned,  took  it  as  prescribed  by 
physicians,  the  remaining  74  were  divided  between  poisonings  by  phos- 
phorus paste  (22)  and  matches  (52)  =  70  per  cent.  Of  the  76  cases,  6 
were  children,  43  adult  males,  13  adult  females,  aud  14  adults,  sex  not 
given.  Of  the  76  cases,  42,  or  55"3  per  cent.,  died — a  much  smaller  rate 
of  mortality  than  that  shown  by  Schraube's  collection. 

§  277.  Fatal  Dose.— The  smallest  dose  on  record  is  that  mentioned  by 
Lobenstein  Lobel,  of  Jena,  where  a  lunatic  died  from  takiug  7*5  mgrms. 
(*116  grain).  There  are  other  cases  clearly  indicating  that  this  small 
quantity  may  produce  dangerous  symptoms  in  a  healthy  adult. 

•  Schmidt's  Jahrbuch  dtr  ger.  Med.,  1867,  Bd.  186,  S.  209-248. 

t  Die  acute  Phosphorate  und  einigc  Beflexionen  Uber  die  acute  gelbc  LeberatropKU, 
<tc.,  Irtaug.  Diss.,  Leipzig,  1864. 

X  Dr.  Dannenberg  has  shown  by  direct  experiment  that  a  poisonous  dose  of 
phosphorus  may  be  introduced  into  spirits  or  coffee,  and  the  mixture  have  but  little 
odour  or  taste  of  phosphorus. — 3chuchardt  in  Maschka's  HondbxtcK 

$  Gery,  "  Ueber  Terpeniiiicssenz  ols  OegenmiUel  gegen  Phosphor,"  in  Oaz.  Heod.  de 
Med.,  "my.,  1.  2,  1873. 
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§  278.  Effects  of  Phosphorus.  -  Pho*phorus  i«  excessively  poisonous, 
sod  will  cicmtroy  life,  provided  only  that  it  aniw  tho  lm«ly  h  I  fmoaUteof 
division,  but  if  taken  in  coarse  pieces  no  symptoms  may  fnllow,  far  it  ha* 
been  proved  that*  efaglfl  lumps  of  pborphorus  will  jjo  the  whole  lenpth  of  a 
dog's  tnt*  :  I  without  causing  spproeinblo  loas  of  weight,  und  without 

destroying  hf*  ■     Bfagsndifl  injected  oZtwfl  |  itan  Kale  bbfl  I 

indalUim.-li  tlic  nnlmsjfl  SXpfl  ■    !  00  •Shaled  -.iliil"  fnuins,  ami  notn 

few  died  asphyxiated,  vi  do  symptom*  of  phosphorus  poinuuiug  resulted 
— an  observation  Mofirmsd  hy  others— the  re**  that  thn  phos- 

phorus particle*  in  a  comparstivoly  coartw  state  of  division  wore  arrested 
in  the  uapilluiieA  of  tip-  bui  f  In    BBld    !>   blTI  1  ion,  a*  ft  wnre? 

outside  the  body.  On  the  other  hum  I,  A  BEBUMSrf  working  in  L 
Hermanns  laboratory,  having  injected  into  the  veins  phosphorus  in  in  ti 
a  fin*  fSaolflfon  that  the  phosphorus  could  pat*  lli"  hint*  r.-ipilUries, 
found  '.hill  there  were  uo  exhalation*  of  white*  (DUMB,  but  that  tlio 
Nil-  "I  ]  hoephonu  potonfag  SOOn  EUaUfSl  id  ihcBiaclvea. 
Phosphorus  paste,  by  tho  method  of  manufacture,  is  in  a  stats  Of  extreme 
kiiI,   If  v.  inn,  and  hcuce  all  tho  phosphorus  piste*  arc  extremely  pOitODOlU 

$270.  In  a  few  poison  than  n  .i  diflbranoe,  aon  or  lese  marked, 
between  the  general  symptoms  produced  on  man,  and  those  noticeable  in 
th*  diflSNBl  <'las*es  of  amninW  ;  hut  with  piKuphnru  .  tho  ptffceta  on 
aninuiU  apppnr  to  Agree  fmrly  with  those  witnessed  most  frequently  in 
man.  ThfdiSQ.  (who  has  Written  |>erhup»  the  beet  mid  DdObI  OOtfnittfj  clinical 
rocord  of  phoSphorOJ  poisoning  extant)  divides  the  OMM  under  three 
classes,  and  to  use  his  own  words  ■ — '4 1  think  it  useful  to  establish  ihnt 
poisoning  by  phosphorus  in  it!  course,  sometime*  rapid,  sometimes  slow, 
exhibit*  in  itfl  symptoms  throe  distinct  forma — a  common  form,  a  nervous 
form,  and  a  bsunetrhsgk  fonn.  I  recognise  that,  in  ositsia  ea><v,  those 
ihiw  forms  may  ruccp<k1  ennh  othor,  and  may  only  corntiti'  •  period «  «d 
poisoning  ;  but  it  ii  MOOfmlssltliU  that each  of  thorn  may  show  lUelf  alone, 
sad  occupy  tin  whole  course  of  the  illness  produced  by  the  poison."  J 
|  thaith..-  common  form  in  a  btatdtafl  04  irritant,  nervous,  and 
hsranorrhagir  symptoms,  I  adopt  here  in  part  Tardieu'*  division.  The 
name  of  "hamon  MgM  form  "  may  1*  given  to  that  in  which  hrvmorrhaKe 
w  the  ftftfi'FHifiant  foaturo,  and  the  "  nervou*"  to  thai  In  which  th« 
and  <pin;ii  sord  vn  Eton  I  is  in-'  sfisoted  Ihsna  jr*t  rszoaln,  hovsjwsj 
a  few  cjibcw  which  have  an  vuliriy  llrflWllflffl  UUUlWfcj  l&d  do  not  fall 
uhm  ilic  three  (-.lasses. 

FtOO  a  study  oi  121  i 'corded  eoflcfl  of  nbosphuruf  powotring,  I  beliers 
the  r<l:Uivo  fjSOUA&CJ  >"»f    the  <liiren.tnt  forms  to  be    ss    faUoWS' — The 

•  nVraj  |    i     .  .-'.'/..,  i    /w.  .:;;.,  xU.  p,  3T0. 

»    Arth.J.4.  (hi.  Ph/M  >'"-/:.,  ni.  p.  1. 

;   ttude  Mtdteo-Ltqatt  H  Clii\iTir  ,"r  r  Emjnn.vi,im  m/nt,  Paru,  1 8*6,  p.  483. 
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common  form  83  percent,  hemorrhagic  lOpcrcrnt.,  MTTOH  0  percent, 
irwlwu  i  pa  mdI     Oil  "Miomahw"  an  pwn!h»H|  '---r.  timu'.d. 

fur  th«  reason  that  case*  presenting  ordinary  features  are  not  neceasarily 
published,  but  Othwrs  art  nearly  always  chronicled  iu  detail. 

|  18ft   Common  Form.— At  the  moment  of  at>'iUlowiii^  a diiapTeca bio 

mate  and  miii»II  sr*  generally  evp^rifno'd,  ind  there  may  be  immediate 
.i:;il  mi'  ii  <-  ji.ui  iii  rill-  ihr<>nt,  gullet,  ami  «l<uni<')i.  unl  ;d  most  immediate 
retching  and  vomitiiiK.  The  throat  and  tongue  aleo  may  become  awolleu 
nnd  painful ;  hut  in  a  considerable  number  iif  raeretho  symptoms  are  iwt 
nt  once  apparent,  hut  aro  delayed  from  ono  to  mx  hour* — rarely  longer. 
The  person**  breath  may  Ixi  phosphorescent  befoir  h*'  iwU  tn  any  way 
affected,  and  ho  may  go  about  hia  buaincsM  and  perform  a  number  of  act* 
requiring  both  time  and  mental  integrity,  l'uin  in  the  stomach  (which, 
(n  »m«  of  the  coses,  tab-*  fa  form  oJ  vinli-m   '-nimp   and  vomiting) 

--'I     .    tin-   :i...lt'-i  ,  viiniitnl  in. i\  :-lii;ic  in  lli>-    LuK,  ;iud  hit  ufleil  1  i u ,:     I 

with  blood.     Diarrhoea  if  sometime:*  present,  nomotimca  absent;  ■■ 

MH  for  the  tint  night  or  two  it  very  common.  The  puUo  U  variable, 
sometime*  frequent,  r  mnttTW  slow;  the  temperature  in  tha  morning  in 
usually  from  o"G  0U  to  J0'5',  in  the  evening  37*  to  38". 

next  symptom  is  jaundice.  I  have  notes  of  the  exact  occurrence 
of  jaundice  in  23  case*,  a*  follows  : — In  J  within  twenty-four  hours,  la 
3  within  thirty-six  hour-,  in  9  within  two  rlaya,  in  1 1  within  three  days, 
in  1  within  !"•  m  d.i_v^.  in  I  « if Imm  \\v.  day*,  in  I  within  uiuo  days,  iu  I 
within  .i:lilr,!i  <iavr,  nnd  in  1  within  twenty-scvon  days;  so  tlmt  in 
about  78  per  cent,  jaundice  occurred  before  the  end  of  tho  third  day. 
Out  of  28  com*,  in  which  the  palicuL*  lived  Inn-*  em  audi  for  the 
occurrence  of  jaundice,  in  3  {or  11  per  cent.)  it  woo  entirely  absent  In 
132  cases  recorded  by  l.«  -  '■i<-i..rhn«'.i-1  umi  il-iirr,  j.nndieo  occurred 
in  65,  or  about  49  per  cent.,  but  it  must  be  reraombored,  that  in  many 
of  thevc  niacs  thr  individual  <Lied  before  it  hud  time  to  develop,  Tim 
jaundice  having  thoroughly  pronounced  itself,  tho  system  may  bo  con- 
sidered as  not  only  under  the  influence  of  the  toxic  nction  of  phosphorus, 
but  ;ifl  -'i  eririg  in  addition  from  ill  the  Accidents  incidental  to  tho 
retention  of  the  biliary  excretion  iu  llie  blood  ;  nor  is  there  from  this 
point  any  special  difference  between  phosphorus  poisoning  and  certain 
f  theliTOT — such,  for  example,  atiaate  yi-liow  atrophy.  Xbafl 
is  retention  of  mint,  nlftnpl«wnnss,  headache,  frequent  vomiting,  painful 
nnd  often  involuntary  evacuations  from  the  bowels,  and  occasionally  skin 
affections,  such  aa  urticariu  or  crythernn.  Tho  case  terminates  either  by 
acute  delirium  with  fever,  followed  by  fatal  coma,  or,  in  a  few  instances, 
mm. i  r.uinr;.  on,  and  tin-  pntii-ii!.  |.nnse^  U\  death  in  *leep  without  delirium. 
In  thia  common  form  there  is  in  a  few  casro,  at  tlio  end  of  from  twenty-four 
to  thirty  houro,  a  remission  of  the  symptoms,  and  a  noD-medieal  observer 
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might  imagine  that  the  patient  was  about  to  recover  without  further 
discomfort;  but  then  jaundice  supervenes,  ami  ih*  rourae  is  a*  described. 
Infante  often  du  out  live  lung  enough  for  the  jaundiced  stage  to  devclup, 
bat  di»  within  twenty-four  hours,  the  chief  eymptoms  being  vomiting 
and  con\uUiong. 

I  281.  rLruiurrhagic  Form.— The  symptoms  ml  in  as  just  detailed, 
and  jaundice  a[i|x-.u»,  hut  accompanied  by  a  new  and  terrible  train  of 
event* — vix.,  great  offiurion  of  blood.  In  some  caeee  the  blood  ha*  been 
poured  out  simultaneously  from  the  note,  month,  bladder,  kidney*,  ami 
bowels.  Among  women  there  in  exceeeive  Inrmorrhagia.  Tin-  )i\*<r  m 
fn-.n.i  feo  It  .•*<»!  ion  and  pain] '  ii ;  ih*  fa  Hj  vi  iknMi  Ei  p  i  Bod 
oaeee  are  usually  of  long  duration,  and  a  person  may  dio  month*  after 
biking  the  poison  from  weakness,  anemia,  and  general  cachexia.  In 
many  of  ibs  plume*  the  luemorrhagic  form  rtncmhlcs  scurvy,  and,  ua  in 
ecurvy,  there  ore  spots  of  purpura  all  over  the  body. 

3  301  The  nervous  form  it  lets  common  than  th<«  u-«.  lonnsjuet 
described.  From  the  beginning,  there  are  strange  creeping  sensation* 
about  the  limb*,  followed  by  painful  i.rmnp\  VBpU&d  faintings,  and  great 
somnolrrj'-r.  Jaundice,  as  usual,  acta  in,  erythematous  spot*  appear  on 
the  skin,  an<J,  about  the  fifth  day,  delirium  of  an  acute  character  break* 
out,  and  fax  ion*  1  !■«»«  iU  kchiih. 

The  following'  ure  one  or  two  brief  abstract*  of  anomalous  oases  In 
which  symptoms  are  cither  wanting,  or  run  .1  cour.«-  rntirely  different 
from  any  of  the  three  forms  described : — 

A  wuman,  aged  20,  took  about  3  grain*  of  phrMphoms  in  Urn  form 
of  tab  paste.  She  took  the  poison  at  six  in  the  evening,  behaved  accord- 
ing to  her  wont,  and  sat  down  and  wrote  a  letter  to  tho  king.  During 
the  night  she  vomited  once,  and  died  the  next  morning  at  six  o'clock, 
exactly  twelvi'  huiim  aftrr  taking  the  ]K.i*on.  Therv.  appear  to  have  been 
no  symptoms  whatcTcr,  save  the  single  vomiting,  to  which  may  be  added 
that  iu  the  course  of  the  evening  her  broalh  had  a  phosphorus  odour  and 
siii  romiunun  ' 

A  girl  swallowed  a  quantity  of  phuHphurus  puate,  but  there  were  no 

mf/trt  irjmittmi  osttfti  BUI  'i-'v,  on  v.  in.  ii  flun  m  sUbm  nd 
purging.  She  died  on  the  seventh  day.  A  remarkable  blueneae  ol  Um 
licujrr  nails  was  observed  a  Httle  before  dsath,  and  was  noticeable  afti<r 
wards,  t 

I  363.  Seqcolm. — In  eevcral  cuecsin  which  the  patient*  have  recovered 
from  phosphorus  poisoning,  then*  have  bean  observed  paralytic  affections.  * 

t  I.    l'-»l|i|i;(r    l|  i-.    M'riirh-il     1    r**J  Ill  TfbHi  |i:i'.ih»M  <>f    f  .||t-  f  r  M  »t  followed  ;$ 

•  Oaipsrla  ttSth  ease.  t  Taylor  ou  JVistw,  n 

t  im  Gdlavmrd*,  In  tSiratyt*  /*A«pA<T»fru«,  Pari.,  U6&. 
}  iW*aW«  ArtkUf.  kli*.  Mat.,  Ed.  6,  Hlr    1,  B.  M,  IMP. 
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in  another,  published  by  IkurUiriiu,-  there  were  peculiar  cerebral  and 
spinal  IJBplOiM.  -Most  of  those  cum  are  to  be  explained  tu*  disturbance 
or  low  of  function  from  •mill  hemorrhage-:  fa  ma  ■nhatanr*. 

$  2tM.  Period  at  which  the  first  Symptoms  commence, — The  time 
when  the  symptoms  commence  is  occasionally  of  importance  from  a 
forensic  point  of  view.  ]  flbd  Unit  out  of  28  ease*  in  which  the  com- 
mancetuent  of  frvtdant  symptom*  — 1>..  pain,  •  "  romUdltg,  or  Illness-— i* 
precisely  recorded,  »*  8  the  symptoms  were  described  <u  cither  immediate 
or  Within  '  four  minut.':  of  tot  poiion  j  in  6  the  »)iiif>tom* 

('uiiiiiii'|]''ii|  within  the  hour;  in  3  within  two  hour*  -  lo  Othfll  3  vithlB 
four  hour*  ;  and  b  1  within  DI  hour-.  One  was  dulajed  until  tin  Upae 
o!  twelve  hour*,  1  from  nixtcen  to  eighteen  hours,  1  two,  and  anothrir 
five  day  1.  \W  ni-.iv.  therefore,  axpaet  that  in  half  the  ca«o*  which  may 
"■;cwi,  Eiu  Q  iiiptomx  will  BOTOmajnn  till  hour,  ami  mure  tuau  80 

per  fit  n(.  within  aix  hour*. 

§  98ft  Period  of  Death.  In  128  cases  death  look  place  as  follows  .— 
In  17  within  ur  J.  -u  ,  m  N)  within  two  days,  in  103  within 

seven  day*.  Thm-  jmhh^  lived  eighl  « I  - 1  >  - .  8  nin-- days  13  ten  days. 
1  eleven  day*.  I  1  J  ,  day*  1  seventeen  days,  end  1  survived  eight 
months.  It  hefts*  fbUow*  that  "D'S  pa  ant  of  tin  fatal  ca«os  die 
within  the  week. 

§  280.  Phobphunm  Vapour.  —Thorn  aro  one  or  two  CSBB1  oil  record  of 
acute  poisoning  by  pboapborui  in  the  form  of  vapour.  The  symptoms 
are  «<<iiu'\vli.i!   different  from  the  effects  produced  by  the  tinel*  divided 

solid,  and   in  j'i'ih  nd   t.'ttiw    it.  m:n    In-  *:n.l   Unit  pin-:  iiinr.iv  vapnm  i*  mnre. 

apt  :  .    the   rarer   "  nervous  "   form  of  poisoning  than  III  ^olid 

phosphorus. 

Bouchardatf  mention*)  the,  case  of  a  druggist  who,  while  preparing  a 
large  quantity  of  rat-poison  in  ft  close  room,  inhaled  pfaosphOfUS  NgsVai 
lie  fainted  repenti  illy,  nil  into  n  complete  state  of  prostration,  and  died 
within  a  «<•  lb 

The  following  interesting  «**•  came  under  the  observation  of  lYofeesor 

Magnus  Tfuaa  : — A  man,  Unity >b1m  year*  old,  married  wa  :idniitted  into 
the  Sc-iapliiu  Li.-..ii-'Ji(  rilui-kliulta,  on  the  2nd  ><i  I'VUuary  1842.  He 
had  been  occupied  throo  years  in  the  manufacture  of  phosphorus  matches, 
nnd  InhaUted  tlie  room  in  which  Ihl  I  M  preserved.     H«  hud 

always  ben  in&CKiiidtieLed  in  every  w:i\,:ind  in  jjimhI  hrnli.h,  until  a  year 
previously,  when  a  large  uiuiitity  of  the  material  for  the  manufacture  of 
the  matrhev*  tie<-idonftl9*  taught  *i ro  and  exploded.  In  his  endeavours  to 
extinguish  tho  flame*,  hn  breathed  a  largo  quantity  of  the  mpOV,  U  ' 

*    li'uwr  Mai.  /Vyj»,  1060,  No.  41. 

t  Annnaircde  Thfrap..  le"4.  p.  LO*  ;  Bohuflhardl  in  Mih-IiW*  /tanttbiuA  .  alio 
Schtiiidi'.  J,t/i.-h„t?t.  1640,  Bd.  51,  S.  101. 
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iii<  i.n.  <-:i  hi..  I'll.-  .  piin  iftlWUdl  btCOM  *o  weak 
that  he  could  not  bold  himswslf  up,  and  ho  lost,  in  a  great  measure,  power 
otct  his  legs  nnd  nrais.  On  admission,  hi*  condition  wu*  an  followe  :— 
He  <ould  make  a  Jew  uncertain  and  staggering  step*,  his  know  trembled, 
il  h«  attempted  to  graep  any  f.  loan  when  he  lay  En 
r*«it  there  wer*  invnl'int  ii  v  twitrhinga  of  groupa  nf  BUBcIfla.  Thi>ro  wm 
aln ;  thi*  aenaihility  of  tin  lain  mi  ant  btnnd  ;  he  bed  Fonnjcetion 
ia  the  left  arm  ;  fcb«  I  pine  was  neither  sensitive  to pressure,  nor unusually 
sensitive  to  heat  (as,  *.?.,  to  the  application  of  u  hot  sponge)  ;  the  '-'rgaus 
of  special  mpiins  were  not  affected,  but  his  Kiweeh  wa*  somfevhal  Ihkil 
11"  lived  to  1645  in  (Ik1  same  condition,  but  tlic  pundvMo  became  worse. 
'fli.r.  dOMQOt    "ii  t<»  h;iv«  been  any  autopsy. 

The  affeeU  of  phoaphorua  vapour  may  bo  still  huth<  r  <  1  i  -.-hited  by 
one  of  Kulenlxrg'**  upaYnnnBte  on  ■  mbbit.  Hw  vnpour  of  burning 
phosphorus,  mixed  with  much  air,  was  admitted  into  a  wooden  hutch  in 
whi-:h  a  otrong  rabbit  Mit.  After  5  mgnna.  of  phosphorus  had  been  in 
thi*  manner  consumed,  the  only  symptom*  in  half  an  hour  were  wdivation, 
:ttn!  quickened  and  -mtcwiiM.  hiimuivd  ie»piratinn.  After  lwejitv4bur 
hours  had  elapsed  thoro  ru  sudden  indisposition,  the  animal  fell  as  if 
Bfeltaa,  with  the  hind  citremitien  stretched  out,  and  UiteattHal  'i.'-vrmenta 
viable  ;  tliciv  w::.-  i  -ii  i'\|imIhiiim  td  T.i n-  nun.'  These  epileptiform 
aeiiur*(,i  svein  tu  huvo  cutiiui'iril  DB0X4  "i  Wal  fa  kWalVO  Qafl  .  and  then 
©eased.  Aftei  fourtoon  day*  the  experiment  won  repeated  on  tho  same 
labbit.  Tho  animal  remained  expo«od  to  the  vapour  for  throe-quartora 
of  an  hour,  when  |}|fl  epilepsy  showed  itself  uo  before,  and,  i r n i ■■-■.  1 .  .ihnoat 
regularly  after  feeding,  IJctwecn  tlic  attacks  the  respiration  was  slowed. 
Kight  weeks  after warda  there  Vas  an  intense  icUtu*,  IV  m*  U  di  ftp] 
at  the  end  of  ten  week*. 

§287.  Chronic  phoaphorus  poisoning  bus  frequently  l>eon  noticed  in 
pecsone  engaged  cither  in  Ihl  manufacture  of  phosphorus  or  in  ita  tcth- 
ntal  application.  Some  have  held  that  the  symptoms  are  duo  to  an 
oxidation  product  of  phosphorus  nth  it  than  \j>  pfacephCfUB  ihHf;  but  in 
one  of  Kulonberir'i  experiments,  in  which  it  dove  was  killed  by  breathing 
phosphorus  fumes  erolvod  l«y  phoepbom  *>il.  phonphorna  was  chemically 
recognised  hi  the  fro*  atato  in  tbo  lungs.  The  mo«t  constant  and  pcouliat 
effect  nf  brrnthinp;  small  quantities  of  phosphorus  vapour  is  a  necrosis  of 
tie  lower  jaw.  There  is  nrst  iuiluznuatiou  of  the  periosteum  of  the  jaw, 
which  proceeds  to  suppuration  t»nd  necrcnia  of  a  greater  or  nmallor  por- 
tion. The  eifoete  may  develop  with  great  suddenness,  nnd  end  faUdly. 
Tim*  Futirnier  and  Ollivcrt  relate  the  case  of  a  yirl,  fourteen  yean  old, 
who,  after  working  four  fail     Ln        >h<    plu.rua  manufactory,  waa  sud- 


•  tyirtrU  Hj/ptiu,  p.  2D5. 

♦■  Oa*.  Md.  av  j/*f.,  so,  p.  «i,  i see. 
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denly  affected  with  j>crioatitia  »f  the  upper  jaw,  and  with  intense  anivmix 
An  eruption  (A  purpuric  spots  ensued,  nnd  ahe  died  comitate.  Thrr* 
to  now  little  doubt,  llmt  minute  dww  uf  phosphorus  huvv  a  ? pucilic 
action  on  Bm  bOUtt  x<nenilly,  and  more  especially  on  the  bouee  of  the 
jaw.  Wegner*  administered  small  daily  dose*  to  young  animal*.  boUl 
in  (be  autU'  of  vapour,  nnd  an  a  flnoly-dividod  aolitl.  The  condition  of 
tile  bouee  waa  fuund  to  bn  moifl  BOMpaot  tlmt  norma],  the  medullary 
Am  being  smaller  than  111  healthy  bom*,  the  ossification  was  quickened. 
Tin*  formation  of  pallim  in  fractured  limht  wa*  also  increased 

§28K  Changes  in  the  Urinary  Secretioa — It  ban  been  be&ffl  stated 
that,  at  a  certain  period  of  th"  ilincxv.  the  MtflflMntiOO  H  -  <  .ttilirr  tlian 
in  health,  the  unno  dimiiiichiii^.  according  to  Lebert  and  Wyse'e  t 
reeearohe*,  to  one-half  on  tin-  third,  fourth,  or  fifth  day.  It  frequently 
contains  albumen.  Mood,  and  cost*.  Whan  jaundice  is  present*  the  urine 
has  then  all  the  characters  noticed  in  icterus  ;  leucin  and  ty  rosin,  always 
present  in  acute  yellow  atrophy  of  the  livw,  have  been  found  in  small 
quantity  in  jaundice  through  phosphorus;  lactic  arid  is  also  present. 
Tli"  una  ia  much  diminished,  end,  according  Vt  BdwOtWD  I0d  Rie»*s$ 
may  bo  towards  death  entirely  uhsont.  Lastly,  it  is  said  that  there  ia  an 
exhalation  of  either  phoephonu  vapour  or  phoephine  from  suek  urine. 

In      mtiiii       r;     <<..     tin      i;n:ir     ih     minimi,     r.;/.,     iti     :i     rror     ri'mrdnd     by     K     H. 

MarliiiK.  M.D.,  ami  I",  &  Hopkins,  B.3c  {Qutf* Uwr.int  lv,,urt,  1^90), 
iit  whirli  a  girl,  atfod  18,  died  011  the  fifth  day  after  taking  phoe- 
phorus  pasta,  the  Uvot  was  fatty,  and  thorn  wan  jaundice;  but  the 
Brim  contained  neither  leucin  nor  tyroain,  and  was  stated  tn  \ya  generally 
normal. 

5  889.  Changes  in  the  blood  during  life  have  been  aeTeral  time* 
observed.  In  11  caw  ftttt&dftd  DJ  M.  Romrllrere  of  liniaaale,^  in  which 
.1  nun  tool  'in-  Mi  :*•  ErhD  300  mutches,  and  BndflT  treatment  by  tin-pm 
tine  recovered,  the  blood  was  frequently  examined,  nnd  the  leucocyte* 
found  much  increased  in  number.  There  i*  a  curious  conflict  of  evidence 
us  to  whether  pholphorUI  pNTtttfl  OOSgolalioo  of  the  blood  or  not. 
Nasse  asserted  that  phosphorated  oil  gtVBO  to  a  doy  fully  prevented 
coagulation;  1*.  L  Licbroak  ||  also,  in  a  series  of  researches,  found  the 
blood  dark,  fluid,  and  in  perfect  Hnlnt.mn.  Thwe  observation*  were  also 
supported  by  V.  I'.ibru  and  BclHushardl.1I    Nevertheless  Lebert  ami  Wyss 

•  ViTrbow'i  Jnkf  MO.  Ami.,  lv.  M. 

t  Ardiiv  Qhuralt  d*  MM.,  6  Sir.,  Tow.  12,  1S6S,  p.  709. 

X  AnnaUnder  Charilc,  Berlin. 

6  Tsruiou,  op.  Ott,,  Cue  31. 

'.  Ur.  Vcm/Uo  lliosjt/wreo  Acuta,  Cpul,  18*6. 
1T  V.    Klbm  u.  Gcist,    tne   Krankhttim  rf*»r   ArbilUr  fa  dm  Phoiph^r-un.ih.il- 
Fabrxktn,  1847,  8.  69,  *«.  ;  Hsale  n.  V.  PumAcr'.  Zeilachr.f.  ration.  Mtd.,  N.  T., 
Ud.  7,  Hft.  3,  1867. 
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found    tlir    Mnixl.  whether  in  tin*  viim     im'Ii 

oo&ditioo,    Phosphonu  incrcoecs  tho  fatty  content*  of  the  blood.    Idtur 
i    Lh.ii  phosphorus  mixed  with  starch,  and  given  to  a  dog,  r*i*«d 
!).<  fatty  content  from  the  normal  2  per  1000  up  to  341  and  ■'*  4"   |*r 
1000.      Kug.   Mcnnrd  *  «w  in  the  blood  from  the  jvij;uinr  and   p«ntal 
vcina.  as  well  a*  in  oxtruvatoitione,  microscopic  fat  globules  and    fine 
6  duped  cryatftl*  aofoMfl  m  I  kbi  i 
29*1.  Antidote;— Treatment. — AfUr  ftutpi  nch  U- means 

of  tmvtic*  or  l»y  the  jtomach-pump,  oil  of  turpentine  in  full  medicinal 
dooos,  cay  2*5  c.c,  (about  40  nun.),  frequently  administer** -I. 
a*  ■  true  Diitklo)      K&d   I  Ifllfld pOCODton  of  cji ^* -^  Incited  I'.srly  m  tlitK  \v.i\ 
recover. 

".»1.  PoiBonoufi  Effects  of  Phospuine  |  phoaphuretted  hydrogen).  - 
KxporimenU  on  pigeon*,  on  rat*,  und  OtlkQ  nlflttl^  ami  :i  !••«  \ fry  rare 
caw*  among  men,  have  bIiuwii  that  phuephinu  has  an  exciting  lotion  "» 
the  respirator}  bwc'>u;a  m<  mbnttflt  und  asccondary  action  on  tho  nervou* 
ni,  Eulaaborgt  exposed  a  pigeon  to  an  atmosphere  containing  1  '>-' 
per  cent,  r-i  phosphine.  There  was  immediate  unre.it ;  at  the  end  of  I  u 
imiiuU'-i,  (oiakaned  and  laboured  httntfafalg  (100  a  minute);  after  seven 
minuUe,  the  bird  lay  prostrate,  with  ahivenn^ni  tho  body  and  widi  ..;m-:i 
beak  ;  after  eight  minutes,  there  was  vomiting ;  after  nine  minutes,  -low 
(34  per  minute)  ;  after  twelve  minutes,  rnnvnUivv  movement* 
of  the  wings  ;  and  after  thirteen  a  mules,  ymci.d  i:onvul>iiuiM  mil  i1imI.1i. 
Tho  mrml  PiiitM  .,\  ill.-  hriin  wi^re  found  strongly  injected,  and  there 
wore  axtravaaationfl.  In  tho  mucous  membrane  of  the  crop  there  was 
also  an  ■cttiavo.-cation.  The  lungs  externally  and  throughout  wen;  of  a 
dirty  brown-rod  colour;  the  ent.ir»  heart  waa  filled  with  coagulated  blood, 
which  w.i     w<-.il.l\    Loid  hi  reaction. 

Ii,  ii  Merond  ex|*riment  with  another  plgMO]  film  wiw  no  itdUng 
symjiUiin  aave  that  of  increased  fnOjUHKOJ  of  respiration  and  long  of 
I  titc  ;  at  the  end  of  four  days  it  was  found  dead.  There  wop  much 
congestion  of  thn  cerebral  veins  and  vowels,  tho  mucous  membrane  of  tho 
trarh'M  ami  hmnchi  were  weakly  injected,  and  the  first  ahnwsd  a  A  a, 
plastic,  diphtheritic-like  emidottoa 

Dr.    lli  mlTKon'a}  loseiii'-iH..  dti  iat4  may  also  be  noticed  hero.     Ho 

found  that  an  fttmrwphere  OOUlfltiBQ   entirely  of  phosphine  killed  rata 

in    ten    minute.-*,   an   atmosphere    with    1    per  cent,    in    1ml  f  mii  hum 

Tho  symptoms  observed  were  utmost  exactly  similar  to  those  noticed  in 

the  liwt  experiment  on  the  pigeon  quoted  above,  and  the  pOlt-tUCPA  »> 

pktH{Thtot),  BUMbBttlgb  WWt 
r  QwxrlM  HjJ0> 
J  /jura.  Anal,  and  Phynvl,  vol*  liii.  p.  10, 
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apptarnnco*  vol-  1  m  m  ;.-iihl:ir       Willi  mu.iIW  -ji:inTili«  |  .,{  illegal,  th« 

Jil.t      -Mill  tuNl      «..        i»:<  I.M.-ivl      l;n|i!H|.\      ,  ..•'      tll«      R  - 1  [|  .1  |  JOB  |      UlM      Mm 

animals  showed  aifrns  of  fuffaring  iotonwirriUlH'ii  of  the  fvkin,  MStfcllfag 
ami  bitimj  at  itineeasantly ;  aftorwnrdft  thoy  bocamo  drowsy,  and  sfttvmod 
a  TO]  -mm •■iliiir  altitude,  Bitting  down  on  all-foura,  with  tho  hack  bent  B  I 
ward,  and  the  rMtfi  pushed  baikwurdH  bttlVHU  Ihl  I'-imuw.-,  »u  t»  to  bring 
tho  forehead  Igsf&tt  the  lloor  of  tin*  csjrc.  When  in  tin*  position,  tho 
rot  praiAntfld  tho  appearance  of  n  curled  rp  !.<!_,  h.  ■jfMB 

tfijactod  into  ili'-   rectcm  '  i.it.il ;  the  animals  axhall  HBM  of  tlio 

giu  from  the  lunfp,  tad  '  ■■  ■  El ■«  ttu  I  ("«\  reduce*  solution*  of  salver 
nitrate* 

Brenner  t  btl  recorded  the  c««e  of  a  man  twenty-eight  year*  old,  * 
plwrni.ti H  uti-l.  who  in  »uppo*ed  to  have  suffered  fmm  illness  caused  bj 
r.  ■f.uit«'«l   in  1 1  :il:i!i.ui.-.  ..f  mum!      mi:i:il  :li-  |  i  >l   pbO  ■!  'inn.  .       !!■    v.  .-  -  r  •_..;..  d 

for  two  and  a  half  years  in  tho  preparation  of  faypOpbotftlitM  ;  hi*  lUnoas 
comm»TH'i'il  with  *riaU  before  Mir  rye*,  mid  inahility  to  Ilx  the  attention. 
Ilii  teeth  became  very  brittle,  and  health)'  aa  well  aj  canon*  brake  off 
from  very  flight  cause*.  Fiimlly,  a  WCaknaos  of  the  orma  nncl  limbs 
d<*v*dnp<id  in  thfl  counts  of  nin«  mnnrlin  into  complete  locomotor  ataxy. 

1 392  Blood  takrn  op  be  bow  pfaowiUn*  tfian  wtw.  Dylwkowaky 
ft.unil  thai  putting  the  cofiffieiillt  of  solubility  of  p1io*phinc  in  pure  water 
at  '1122  at  1G',  tho  coefficient  for  venous  hlooil  wan  *13,  and  for  arterial 
S6'73;  hence  the  richer  the  Mood  is  in  oxygen  tho  more  phocphine  is 
absorbed.  It  pee  ma  probable  that  Ihfl  pokouOUl  ga*  react*  OB  the 
oxylHrmoKl"!'!"  "f  tin-  M  ■•■«!.  -ml  |>lm.-ph..i..i:  -  .il  ||  bfEM&  This  i» 
IQPPOttfd  by  tho  fact  that  a  watery  extract  of  -ueh  blood  reduce*  silver 
nitrate,  and  has  own  also  found  feebly  arid.  Tho  dark  blood  obtained 
liMin  uiiumla  ixiisoncd  by  phoephiric,  when  examined  ipectracopiojJUfc 
hao  been  found  to  exhibit  I  bind  in  the  violet* 

5  293,  Post-mortem  Appearances.— There  are  n  few  perfectly  well 

aiitlh'Ml.n-it.'il  i-.-ixr-   -lms\iii|:  that  phn   [ilmruv    m:iY  rmt>*«de:itli,    ni«l  y.-t  fiO 

WoB  b*  dtetfV end  ifttrwudfli  TliUNTnivlicu  I  cites  a  case  in  vrhiili  | 
woman,  nj;rd  t5,  poisoned  heraclf  with  pho^phorua,  and  died  suddenly 
tli  rliy  afterwards.  Dr.  Muscarcl  cxnminwl  the  vUcorn  with 
liic  ^r&BtfiBt  curt',  but  could  diecovtT  absolutely  no  abnormal  OOndifataui 
the  only  nvmptomfl  during  life  \vr.  "fflpftJPfc  and  afterward*  a  little 
i  m « l  j  . ;  Eton.  It  may,  however,  be  remarked  that  the  microscope  doe*  not 
noom  to  have  brim  I'rnployed,  and  thnt  probably  n  clone  examination  of 
the  heart   VOuld  liavi;  revealed  some  oiterution  of  tin  ultimate  structure. 


•  Dybakowiky,  JM.  Ctum.  UnUrxtuhungen  <>ui  Uopi«'-Sq/tcr'* Labor,  in  TvHngvn, 
p.  57. 

t  81  rdsribwj  Med,  Zeitxhr.,  4  Hfl.,  1806. 
T  L'Kmpowmnsmrnl.  p.  520. 
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The  ease  qrascei  v*  Txfjit  *  z^iy  Cx  :*  =w=.icc»*i  a  wix-i  a  cijii 
was  eaoght  in  ic*  a«  :f  *o:i±*  rb:iK&:r=»  asas£««.  aa£  .S«c  va  cay* 
afterwards  in  eotTTJsres.  X:o*  •:£  th-^  :cfeagy  tvsr-*fc.rTyw  s^bb  «t 
poisoning  by  ri>:«cc-:r^  *r*?*  zi-s  wni,  ": ;:  ^*  ir^psiir:**  w*r«  rwi^»^i 
throogboct,  miA  there  were  M  jess  iL  i-  mc  :rv»"'.tTk'C* ;  be;  the  oas* 
is  altogether  a  &f£t££  cc-».  iz-I  »  jiOKiorc*  slit  acroaHy  haw  evea 
taken.  It  is  very  ££ed?  v?  ;:t»  is  a  Iiru;ed  space  a^ythin^  like  a  P&i 
picture  of  the  different  leairc*  fozsd  lfter  death  rrc:^  vhvvphor-w;  for  they 
vary  according  as  so  wi*:**r  ti*  d*ath  is  speedy  or  prolonged,  whether 
the  phosphora*  Li*  bees  s&kes  u  a  finely-divided  solid,  or  in  the  form 
of  vapour,  <fce.  It  day.  however,  !»  shortly  said,  tha:  the  most  couuuott 
changes  are  fatty  infiltration  of  the  liver  and  kidneys.,  fatty  defeneration 
of  the  heart,  enlargement  of  :he  liver,  ecchymoses  in  the  arrow  mem- 
branes, in  the  muscular,  in  the  fatty,  and  in  the  mucous  tissues.  When 
death  occurs  before  jaundice  supervenes,  there  may  be  little  in  the  aspect 
of  the  corpse  to  raise  a  suspicion  of  poison  ;  but  if  intense  jaundice  has 
existed  during  life,  the  yellow  staining  of  the  skin,  and  it  may  k\  spot* 
of  purpura,  will  suggest  to  the  experienced  pathologist  the  possibility  of 
phosphorus  poisoning.  In  the  mouth  and  throat  there  will  seldom  be  any- 
thing abnormal.  In  one  or  two  cases  of  rapid  death  among  infants,  some- 
traces  of  the  matches  which  had  been  sucked  were  found  clinging  to  the 
gums.  The  stomach  may  be  healthy,  but  the  most  common  appearance  is 
a  swelling  of  the  mucous  membrane  and  superficial  erosions.  Virvhow.t 
who  was  the  first  to  call  attention  to  this  peculiar  grey  swelling  of  the 
intestinal  mucous  membrane  under  the  name  of  ijastriti*  ijtamtutai'i* 
or  gastradeniti*,  shows  that  it  is  due  to  a  fntty  degeneration  of 
the  epithelial  cells,  and  that  it  is  by  no  means  peculiar  to  phosphorus 
poisoning.  The  swelling  may  be  seen  in  properly-preiwirod  section*  to 
have  its  essential  seat  in  the  glands  of  the  mucous  membrane  ;  the  gland* 
are  enlarged,  their  openings  filled  with  large  colls,  and  each  (tingle  cell  is 
finely  granular.  Little  centres  of  hemorrhage,  often  microscopically 
small,  are  seen,  and  may  be  the  centres  of  small  inllammutioua ;  their 
usual  situation  is  on  the  summit  of  the  ruga?.  Vory  similar  change*  aro 
witnessed  after  death  from  septicaemia,  pyemia,  diphtheria,  ami  othor 
diseases.  The  softening  of  the  stomach,  gangrene,  and  deep  erosions, 
recorded  by  the  earlier  authors,  have  not  been  observed  of  lain  yours,  and 
probably  were  due  to  post-mortem  changes,  and  not  to  processes  during 
life.  The  same  changes  are  to  bo  seen  in  tho  intestines,  and  there  aro 
numerous  extravasations  in  the  peritoneum. 

The  liver  shows  of  all  the  organs  the  most  characteristic  signs  ;  n  mors 
or  less  advanced  fatty  infiltration  of  its  structure  takes  place,  which  was 

*  Poimms,  3rd  ed.,  p.  276. 

t  Vmhow'tArchiv.f.  path.  Atud.t  Bd.  31,  Hit  3, 1 
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ibcd  n*  cauacd  by  phonplioru*  ly  Utoff  In  WO.*  It  i*  tbl 
moat  conatont  pathological  ovidcoco  both  in  man  and  animal,  ami  w^rn* 
to  occur  at  a  very  early  p*'rind,  Munk  mil  I  <  yd«  hnving  found  u  fitty 
degein  '   tSoQ  n  I  (i .I'lvuuced  in  bwviily-four  h'>urs  I  nf tec  fxjUuu 

ing,     In  raU  nm]  I  Dtd  with  paste.  I  Luvc  found  this  evident  to 

tho  caked  oyo  twnWo  hours  after  tho  fatal  do*©.    Tin-  Imr  1    n»o*Uy 
l:it.-i\  tat  In  ;t  C4UM9 1  record*!  ill  tbl  ,  )  ily  14,  1686*  tin*  liv.r  I 

►  lminken  ,  it  his  a  pale  .-nn;.  tin-  ■  ;ui  [ateQM  yollow)  oak 

on  miction   tb   '  1  '   mirfaeo  prcaonu   a  mottled  appearance  ;   tho  ftoroua 
envelopes,  o*].«  i>f  tho  vessel*,  exhibit  extravasa- 

tions of  blood.     The  liver  Staff  \a    BOM  deuVit'iit  in   blood  than  in  the 
iiormol  crui.iiti'.'ii,  uud  tho  more  bloodbw*  it  it,  the  greater  ' 
K&filttttlO&i 

Tn  t.h*»  Mnieum  of  tho  Royal  Coll  n  of  Surgeon*  thrm  is  a  prrpar.it.inii 
(N<>.  2737)  of  tho  «*.tion  of  a  livci  derived  from  ■  coec  of  pho*phoni> 
poUoni 

*  Rttfl  I ••  I  ■*  1  19  <**«*,  and  found  1  fully  Iiv*r  tn  11.  —  IVttttmb.  Mat  Carrup. 
/;/.,  1140,  Ko,  .1. 

r  M  wutt  I'JuMplMn-Veryi/titiiit,  Berlin,  lWtt, 

•  This  caw,  from  tbt  niniihiritj    1 1   tin-  |»tholr»cic»l  appfaraaoav  to  tho**  pco- 

iltirnl    l.y  v.-llou    alriipJiy.  duwrVt-H   hillu     DOtt  g  .—  FnUM  A.    CuV/fey,  aged   20,  UU 

!><  t  m  aduiMiou,  took  toiuo  rut  poit«  on  Tuoi.luy.  Juno  lVth.  Death  en»atd 
■  day*  later.  The  initial  armptoma  MR  DOl  v.ry  inirkod.  Nauata  cad 
vomiting  oititinonl  with  modoratc  «■  verity  f-H'  a  few  duyi  uni  tfeofl  rr&xd. 
TUurc  vuiiucd  u  feeling  of  BlpTriOfli  Tnwirdi  the  rtal  iim>ti»iuiht>.  i.k*m»,  aud 
MJtnewlut  profua*  meUorrhufcia  mipm  nunl.  At  Lie  nwroim  iliv  akin  aud  con- 
uiiiiiivm  worn  oboe rved  of  a  blight  yellow  colour.  There  nu  no  organic  illnmae  aavn 
ofirotviit  MtVTB,  mill  #niir.-ly  II  rf  tttabll  (S  Ibl  MttOB  *■!  Chi  pnuon  ingiHlwj. 
Th«  Jioaiaeh  contained  about  thru  ■piirtori  of  a  pint  of  dark  abtttl  OOloGM  Huhl, 
cuii-it:  ting  Llinfy  of  blood  derived  from  oapillary  hieraorrhage  from  the  mucous 
i.nir.     Tli'  If  m    DO   -"billon   of  cuiiliiiuity  <•'  tli«   murou.   ;iirmli. 

ikovod  fiactti  of  recent  Irritation.      The  whole  utiifnco  p— ilhd  ■  raHow  I 
-nit,  aoi  1 1  the  lummitiof  «>rii^  of  tlm  rit^.f,   whkll  iruaol  I  bright  pink  colour. 
Thore  vniM  alao  Wnl  MTtnUlna  Of  lh«  imuoiu  memhrmi**.     Th«  upprr  p»rt  ..1  ih 
■ui&ll  iatcktlno  wei  aLfectc.l   m  much    the   un«    manner  ae   t)i 
lar^o  hltet tin'  crtnUiiiod   *   qimntily  of   ilunxi    ■  Thf  liver  wo^ 

»hniiiV.iii(  inlfhlng  aojj  20  un,  «ud  butli  uii  iu  uuLci  Mini  Mettena]  »urfao< 
•  titctly  reaombled  die  appetronrai  produced  by  acute  yellow  itrophy,  except  thai 
•i..  I,-  u.i.  gjtoaur OOngoiliDO  and  tntaratStfal  h»ninrThn«i«  in  patoooa  TholaWlH 
of  tlm  liver  were  tn  rainy  placet  unneognitnblf ;  111  othon  thoy  »('»<[  in  Ixtld 
1  a.t  briUiant  (uiiiiiry-y.'llou  patchui,  itt&duu  iu  itlOBff  contnul  to  the  deep 
diik-rwd  artA»  of  ioii^e»tioa  aud  cxtrirA>atiuii.  TIip  ijaU-bladdei  vniiinwl  about 
'1  dnohmi  of  thin  gNjU  ^>'^.  apptmtljr  all  but  JerolJ  of  UK*.  i'hr  miliary 
bladder  wnn  I'inpty  j  iln-  kulucyi  wcixi  irnUrgml  ;  ilin  oOrtU  VII  very  pile  and  blle- 
•t*in*«ilt  of  grvutor  depth  tluin  natural,  nnd  of  lofter  conatatinco.  rl'he  wplwn  *■*» 
not  oulorgod,  nor  «0l  R  in  thr  liatt  doxree  aoftcnod.  In  addition  to  tho  b!<  < 
from  the  uUrui  aoticud  during  life,  tbarv  wa%  papillary  hnDOldMlgl  into  tho  right 
luruc  lud  pleura,  into  tho  pencardimn.  ani,  an  attnd]  IMBttoftodi  >"('■  QM  atuuiaoli. 
Tim  brain  woe  healthy." 
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\  girl  agod   is,    niter    two    day*'    illness,    wai    admitud  into  (. 
litaL     She  confessed  to  having  catan  .i  pieoa  of  bread  QOftted  with 
phosphorus  pwte.     She    bttd    great  abdominal    pain,   ami   died   on  the 
■otrwith  day  alter  tall  phosphorus.     A  few  hottft  MdN  her  death 

*lir  w*j  profoundly  :itnl  Hiidd«Mily  OOUtftftd  Xhfl  11*61  Mlghfti  65  Ott. 
The   ■  li.-[i.itn-    lolmkt  »•'»■  »'■>>  dihtiin-l,    atcft  OWln]  vtfc 

Wag  inrroundod  by  an  opaque  yellowiah  now  ■ttM  b  '  Ilia  I1"*'  w«* 
more  uniform,  and  the  wetlOII  wai  yellowiah-white  in  colour.  A  micto- 
■npfeal  exaiiiinnljnii  <«f  tin'  hepatfa  colli  ihowed  them  Inden  with  fat 
IcIoLaltv,  «pi'<  1 1  li  1  1  iir  1  rim  ,!  ptita o£  the  liver. 

The    microacopic    appcareaoos   are   ale/>    charncU-riMi 0      lu   a   caw 
©fauieidnJ  poisoning  by  pho^phora*,  in  whi-.-h  foatb  took  plftM  Ottfhl 
seventh  day,  the  liver  wn  very  rurrfully  exanuupd  by  Dr.  (J.  K.  fioodnrt, 
it«du  follow*  ; — 

'  I'ndar  a  low  juiwur  the  *tmi:rurfl  ef  the  liver  l*  still  n-adlly  Nvogabahle.  and  In 

Oris  too  laaohnan  4UT«  1     od  Eta  ■ I  teat  ration  atrophy  ihati 

have  lo  my  |XMMMiif>ii,     Tlio  hoimttc  evil*  arc  pnwent  111  Ur^o  iiurnbvn,  and  hart 

fehaii  natural  trabecular  arrangoinant    The  Qttnami  an  aboonoalfy  atpatatad  i>> 

blood  •  i  1-  ni|>li  |>.  •••*,  and  thr  individual  cclU  are  cloudy  and  ill-doflucd. 
The  pu:Ul  chimin!,  xtv  i;r<*:ywln  ri-  rliarai'tiuiwd  by  a  mmd  i»f  Mnuli  nnrliu  whirl 
•lain  with  logwood  deeply.  The  epithelium  of  the  niuIUt  duett  U  eloady,  and 
falaota  ill*  tabaa in  many  aasav,     Uador  a  hlojb  povav  mhi.  ■hni.i  Itb  MantbatUu 

liqatti  txvoiiliiujly  ill -di-lni. ■■!    m  OlltUDO,  and   full  or  gmuulc/i  ami 

drop*  of  oil.  nun  *  1  Hiit*.  ncii  where  tie  cells   themselves  are  hazy,  the 

ill    fniily   vi*ib].\      It    appear*   !«>   hh    that,    in   nppoxiiiou  in  nluil  nthen 

vdaaorfbad  il trial  of  tin  call*  ham  In  paat  anaaaai  raataaadtnad^ganara- 

proec*'  I  '  hanga  In  th*  ocllt  t«  uniform  throughout  each  |ohiiI.<,  bat  awna 
»bub>«  »r*  rather  mora  au"«ot»d  than  o  thorn.  Tim  blood  -pi'  •■  I"  iwoeo  lb"  OaUu  nro 
,  aiil  the  liv.r  ftppMn  to  bo  very  bloodless.  The  portal  eaaali  ore  uniformly 
storMM  with  1  mall  roiiml  imi.  I  1  »ir  pella,  which  aro  in  porta  and  bW  **''-"'  Efl 
gnatjiari,  duo  to  lacrvaac  of  tbo  CODDoatlTt  UaBM  01  tu  u  oMiOtlfl  procoia.  llm  I 
am  more  chspoaAl  to  favour  thr  vn-w  ihnt  tl  >-y  an  -lu"  in  mi^natinii  from  th*  blnori. 
v«»al<*.  Vwciiiw  taaj  *r«  m  iiuifnnn  in  »t»,  and  the  faapatlc  ivlU  anil  eonm-i'iv 
m  tbtll  i^itjhbourhood  are  iJin1.M>-r.iiiK  nn  plim.^r-  u,  the  way  of  growth  what 
niT  I  '•iiinot  .i.i.ii  any  fntty  ohangoa  in  U10  t«-..iI,»,  hut  -umo  of  tlio  atnaJlor 
b&kry  duvUooueain  aouie  cloudy  albuinlnoua  naterial,  aad  tliclr  nucleaUou  la  uol 
diaUnct.    No  r<t.-iinr«l  bllur.v  pigment  i»  vihihlc.  "k 

Ueoar  WyA»,t  iti  tho  eaao  ■>!  t  wmnon  twonty-threc  year*  oldT  who  died 
COD  &e  fifth  dny  nftrr  talrin^  pboaphciniK,  dL'scriljtas  iu  addiliuu  to  Um 
fatty  appoanuioa  of  the  cell*,  a  new  formation  of  eclh)  lyin^  between  the 
lobule*  and  in  part  nurroundint:  the  gftll  drVOtB  and  tho  bwaabaa  of  Ui* 
portal  vein  and  hepatic  all 

Salkownky:    found   in   .untnulx,    wliir.li   lu-   killefi  U  few  bourn   after 


•A  Kmwiit  Caae  of  Suicide, "  hy  Hltbarl    I.  Capon ,  M  !>.— isuxtl,  Man-li  in, 
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I   \  n.  ]„,*.'<  Artktv,  f.  pat*,  -ri..f..  Bd,  19,  HfL  3r  81  132,  lfaflG. 
::i.     ;    Hft  1  n,  %&  73,1605. 
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administering  to  them  toxic  doses  of  phosphorus  notable  hyperemia 
of  the  throat,  intMtino,  liv*r,  and  kidney* — Mb  the  latter  organ*  being 
larger  than  usnal.  Tin-  liver  cell*  were  swollen,  and  the  nuclei  very 
-vilt?nt,  but  they  contained  no  fat,  fatty  drops  being  formed  after- 
wards. 

jf  294.  The  kidneys  axUhtt  alteration*  v«xy  miuilnr  and  aiuilo-,: 
those  of  the  liver.  They  ore  mostly  enlarged,  congested,  ami  Hobby, 
with  extravasations  under  the  capsule,  and  show  microscopic  changes 
HUisting  in  a  fatty  degeneration  of  the  epithelium.  In 
OHB  attended  witli  hauiondngft  the  tubuli  may  be  here  ond  there 
rilled  with  Mood.  The  laity  apttholium  i*  I  p'fiallr  seen  in  the  con 
torted  tubes,  and  the  walla  of  the  vessel*,  both  of  the  capeule  anil 
of  the  inalpighinn  hod  in*,  also  undergo  the  anme  fatty  change  In  casra 
Iq  which  death  has  occurred  rapidly,  tlie  kidneys  have  been  found  almost 
iiv,  i>r  a  little  congested  only.  The  pancreas  has  also  been  found 
with  Its  tfroetrii''  mi  purl  n*;il?iceil  by  fatty  •'lenient*. 

Of  great  significance,  m  lln  ihe  fatty  cbaDgtj  in  ilie  general  nnixniiai 
system,  anil  more  eaprcially  in  Um  hunt,  Hw  DMUeokl  fibre*  of  the 
heart  quickiy  loao  their  transverse  stria),  which  are  replaced  by  drops  of 
fat.  Probably  thin  change  in  the  MBM  "f  tha  sudden  death  not  nu- 
fre(|Ufntly  im-l  with  in  phosphorus  poisoning. 

In  the  lungs,  wh*»n  the  phosphorus  is  taken  in  suhstance,  there  is 
little  "naked  eye"  change,  but  i'erl*,*  by  manometrio  rasearchee,  has 
kIhiwii  thai  iii"  ••!:  ticity  U  always  decreased.  According  to  Kvperimentt 
on  aniuialf.  wln-n  tla*  tapou  i»  breathed,  the  mucous  membrane  is  red, 
'■nui-  itc-d,  ..w.,11  ii,  mid  has  an  acid  reaction. 

In  the  uervons  syatein  no  change  ho*  been  remarked,  save  occasionally 
hemorrhagic  points-  ami  BpTtttTMHtJnTM 

§  295.  Diagnostic  Differences  between  Acute  Yellow  Atrophy  of 
the  Liver  and  Fatty  Liver  produced  by  Phosphorus,  (_>.  Solttdtm 
and  O.  L.  Kiew  have  collected  and  cnmimrpd  ten  casnsof  fatty  liver  lit  in 
phoMphiinix  paimming,  iiinl  friiil  OHM  of  ncutc  yi'Iluw  ataopbj  of  t.hn  Hvi-r, 
mill.  aoooxding  to  them,  tho  chief  points  of  distinction  ure  as  follows:— 
In  phosphorus  poisoning  the  liver  is  largo,  doughy,  <■  -How,  and 

with  the  acini  well  marked  ;  while  In  ac.nte  yellow  atrophy  the  liver  is 
diminished  in  size,  tough,  leathery,  and  of  a  dirty  yellow  hue,  the  11  ;1  ' 
not  being  well  mapped  out,  The  "  phosphorus  "  liver,  again,  present* 
the  colls  filled  with  largo  fat  drops,  or  entirely  roplaced  by  thorn  ;  but  in 
the  "atrophy  "  liver,  the  cells  are  replaced  by  a  finely-nuclented  detritu* 
;md  tlii'iii^h  nnwly-formed  cellular  tiwue.  Yellow  atrophy  scans  to  be 
essentially  an  inflammotion  of  the  intralobular  connective  tissue,  while  in 
phosphorus  poisoning  the  colls  become  gorged  by  an  infiltration  of  fat, 
•  Doiisch.  Arthiv/.  Ufa,  J/*/.,  ft  Hft.  1,  S.  1.  1339. 
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which  presses  upon  the  vewcla  nnd  lessens  the  blood  supply,  and 

i.v.t,  ixi  consequence,  may,  after  a  time,  w.-ute. 
TIipiv  i»  aUh  i  i-iiiiii-.i  distinction  durls    lUi    nol  nnlyin  tho  liwwning 

bulk  of  tlio  liver  ui  yellow  atn  npiwfitwu  to  tin*  increase  of  *u» 

in  the  large  phosphorus  liver,  tat    'I  •■   in  '<  .  ition  of  the  renal 

Mention.     In  yellow  atrophy  the  urino  contain*  ao  much  leucine   and 

tyrcwin.  that,  the  atnplfl  ndililion  (»l  nretie  nnd  cnusci    a1   HUM  I  pnetpStfttft. 
litem  also  found  in  the  urine,  in  canes  of  yellow  atrophy, 

ojjmantMit  ori.i  (CKH.<>,>,  btrt  in  cose*  <•!  phflqphcfllfl  poisoning  ■  t,l!  " 

grnisflrf  acid,  fusing  nt  1S4"  to  185*. 

According  to  Maschka,  jFroy-wliii'1,  knotty  focal  hiumwh  am  funnel  in 
Kfa   inUftiaM  in  yellow  atrophy,  hut  never  in  case»  of  phosphorus  poison 

ing.     In  thi  hitter,  it  d  more  common  to  find  u  alight  inU*Hin:il   caUrrh 

and  fluid  aXCTOtl 

$29C.  The  Detection  of  Phosphont*.—  The  following  axe  the  chin" 
RMfUfcOdl  in  dm  for  tho  separation  nnd  detection  of  [ihoftphorus:* — 

1.  Mitwchcrlich'*  Process.— The  cwontial  feature  of  this  process  is 
saaply  liistilUtiun  of  fnm  pho  p]ioru«,  ami  obnewattoll  of  it-  luminous 
properties  as  the  vapour  conden*  IhW.     Tim  OO&di 

lions  necessary  for  success  are — (1)  thnt  tarn  apparatus  should  bo  in  total 
dark  new :  f  and  (2)  that  than  should  bo  no  nibsjtftOM  prr-n-m.  lueli 
as  alcohol  or  immonk,  J  whirh,  distilling  DTW  with  the  phiwphorus- 
vapom,  could  ii  I tfOJ  iU  lominoaity.  A  convenient  apparatus,  and  one 
certain  to  be  iu  all  lnboratonc*-,  ia  nn  ordinary  Kloronce  IIhhL,  roritainmg 
•he  liquid  to  bfl  U  -'••I,  i'ausl  to  *  glaw  LlehEg1*  condsnapr,  supported  on 
fcttiivni     in  .     ■■  mtiy  in.it,  )ihm   i  tli in   ui    r  of  sand),  tad 

heated  by  a  Fletcher's  low  temperature  burner.  The  distillate  is  received 
into  u  Uiuk.  Thi*  apparntun,  if  in  darkness,  works  well :  but  ihOald  the 
otwrvW  wixh  to  work  in  <l:iy'.i:-lit,  iIip  >-ondflDMt  oust  )w  i-nelow*!  in 
I  boa  perfectly  impervious  to  lifc-ht,  and  having  a  hole  through  which 
the  luminosity  of  the  tube  may  bo  seen,  tho  head  of  the  operator  and  the 
box  being  00Tttt4  with  n  clotli.      If  ilmre  hi?  n  stream  of  water  [  hi  suing 


*  Ii  lia»  1" n  I  'led  lo  dissolve  the  iiuosplivnis  out  from  organic  iiisUmv 

Ou  rvajN»ratlmi  of  QM  latUt  tin*  pliMphorns  f»  reeognlssd 
by  it«  p|g  dot]  properties.  Such  a  method  Is  of  but  limited  application,  although 
it  may  »'inwtini<'«  1>«<  f.mnd  u*pfnl,  I  Jure  tneccsafully  SOploytd  >!  i:i  tbf  txtfse- 
lion  of  phoiphorua  fruni  :Ii-  fowl  .  bfil  "ii  tldi  06  IttOD  it  hopi 

pirMint  in  lurnr  ipiautity. 

t    A  nit  of  pltM.]flioi."   ■  in  ,    ,„.,,   itWSW,  he  olworrwl  iu 

t»ilir 

Z  Many    voUlilo    wiUlmiftM    <lMtn>y   thl    tinloOUl  spiRStrano-   ai    \ 
T«pout.  t  y, ,  cblorin*,  liydrio  »nlpbiU«,  sulphur  dioviilr,  rnrbnu  diaulpnlde,  ethsi 
alcohol,  pot  pral  ..i       i  »«oto,»nd  luont OMentUl  oil*.    Outhooth<*r  bsnd, 

toon IfOOhloJ      n'j.l,  vuuplior,  aud  carbonate  of  amrooniA.h.  I  inter- 

fere n  i      siUitb   nbosphonsMD  i 
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continuously  ibfOQgb  the  OOTfWnaOTi  u  Wuliful  himiuuus  ring  of  liyliL 
appear*  in  i'i  upper  pert  of  the  tubes  whore  it  remain*  fixed  for  some 
time.  Should,  however,  the  refrigeration  be  imperfect,  the  luminosity 
travels  slowly  down  the  tabu  into  the  receiver.  In  ari)  case,  tfal  dtl  - 
cacy  of  the  test  ii  tt  UXJ.m     If  the  OfgUsk  Ii'|ui«l  El  alknline,  or 

i  •..mi  i.(  i.tral,  thor*  will  certainly  b»  some  evolution  of  ammonia,  which 
will  distil  DTOT  btfon  the  phosph  nils,    uu]  rotad   (or,    :f   in  saftx 
■  pmntiiy,  destroy)  the  luminosity.     In  such  a  aw?  it  iu  well,  as  a  precuu- 
to  add  enough  mlphum-  .km. I    tn     .      In.    amnioim,  omitting  «uch 

rii.  liquid  to  be  operated  upon  it  tdd 

9l  The  Production  of  Phospkine  (1*11,).— -Any  method  wMotl  pro 
duces  pftfphilM  it'hosphurettvd  hydrogen}.  09  itlllBg  thatgaa  to  be  passed 
t n r •  > - 1 _: i *  oftNtl  of  sj  |i  |  ,  a  '-\  I     BOttl  fa  I  i  .  |  u  of  phos- 

phorus. Thus,  Son  normc  hoi  n  stata  that  he  has  fomni  plin^jilmnxi  in 
extraordinary  small  oinouut,  mixed  with  rariou  heetfag 

with  potash  in  a  flask,  and  passing  the  phosphinc  into  silver   nitrate. 
separating  thl  BMIM  oi  iBm,  and  wcognittng  the  phosphoric  acid  } \ 
iddlttoo  of  molybdate  od  minonU.1 

The  mual  wsy  h  howeTSi;  to  produce  phosphine  by  means  of  the 
action  on  free  phosphorus  of  nascent  bjdfOgen  evolved  on  dissolving 
metallic  rinc  in  dilute  sulphur*  Mid  PhoipfoflM  ll  fanned  by  the  action 
of  nascent  hydrogen  un  solid   phosphorus,   phosphorODj  arid,  and  hyjw 

phnphi'iuii*   ;i<iiJ      ''ill    DO    |'-i  '•:•!. i'i'-       in    l<*     l.-niii-d   n    tin-    waf  ;.y  i'ii- 

action  ii   (n  phosphoric  acid. 

Sinon  it  may  happen  that  DO  five  phorphorua  is  presnnt,  hut  yet  the 
:u  |  i  i    lu- 1  i  phosphorous  acid)  of  ite  oxidation,  the  production  of  phoa- 
i-runo   becomes  a  iiecoa*ary  te*t  to   make    on  failure   of    Mil 
ts4t;  ii  no  result  follows  ths  proper  application  of   the  two  prooc-   w,  th. 
Ii'  v  is  ihnt  phOspoOm  has  not  imvii  LiuVrti 

lilondlot  and  I  »UKirt  erolve  hydrogen  from  jtinc  end  dilute  eulphuiK 
acid,  and  p.i  tin  L1-  into  Hiker  nitrate;  if  the  gas  U  pan,  there  is 
of  SOUS*  B0  mliii'i.Kni  tin-  liquid  10  be  tested  is  then  added  to  the 
liydi\v-'Mii-gaaer»HB|  liquid,  mid  if  pfflOsphOKnu  or  hypoplio.HplioroiiN  u 
be  present,  a  black  prccipiuiU-  of  pho*plior-*ilver  will  be  produced.  To 
prove  that  this  black  precipiteto  is  neither  that  product  < I  l>\  SH.,,  nor  by 
antimony  nor  nrstmic,  the  precipitate?  is  BOQsCtsd  and  placed  in  tho 
apparatus  to  be  prcecntly  described,  end  the  speottOseOph  spimmitir^  f 
the  phosphine  llunio  observed. 

3.  Tests   Dependent  on   the  Combustion  of   Phosphine  (PHA       \ 

'  frsioehi*  states  that  lie  aud  Ntubaurr,  with  1  uigim.  of  phunjiliurnx  in  200,000, 
neacnkMd  tli«-  li^ht.  whloh  listed  tor  Itslf  ah  hour. — Ziiixkr,  J,  /inn/.  Chn*,,  i, 

p.  3S«. 
+  Sonnens«li«iTi,  Ifaidbuch  J*r  psri&lfcftN  I  rlin,  lfiflO, 
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hydrogen  flan:*,  cos  i.lv    1  EalfltttC    ■  > 'sphoruis  or  of  the 

lower  products  oi  iu  oxidation,  acquire*  .1  lu'Mitiiul  ynH-ti  lint,  and 
prawnm*  Echanu'ti'ri.'tic.  jpaefrvrx  In  order  in  ol>uti  ri 
beat  form,  the  amount  of  phosphinc  must  not  In*  too  lai^e,  or  tliu  llaiuo 
will  Noom«  whitmh  and  In  i<l,  and  the  band*  Iojo  Bu  11  defined  character, 
rendering  the  e]Wctrum  eoutinuou*.  Again,  the  orifice  of  the  tube  whence 
tin  gn  MOtpe*   iiiiikI    ri"l    li<-   inn   Ktn.'il    .   and   llm  besl   1    ;nil  :-:  ..U:iiu  ■•» 

when  the  flame  i*  coolad. 

M.  Salot  has  proposed  two  excellent  ineUi.,.  I  •  fofl  Mi.    ohwiT&tiOO  "t 
pbotj.hine  by  the  cjxvtrosenix! : — 

(1)  Be   prqjeobi  the  phoipharD»Annt  on  u  plana   irartlod   rai 
maintained  conatontly  cold  by  means  of  n  thin  layer  of  ruining  water; 
the  preen  colour  in  eajH'cialiy  produced  in  the  neighbourhood  of  the  cool 

tli«  level  of  the  biM  vi  |fa  ihiuic.  bltflH  h  ID  annular  space, 
..  stream  of  cold  air  in  continually  blown  upwards.     Thus 
cooled,  the   lifjht  if   very  pronounced,  :iml    Mm    l>QI|d  -\  fftfafa  1*  allU06t 
invisible  in  tba  ordinary  method  of  examination,  ic  plninly  wen.* 

in  appjiiali  «1   l«\   l!i«'ii<  Int.  .iimI   impii'vi-d   I-'    li  --cuius)  for 

tJM    prOdUetlOn    Of      tin      pIlOl   J.llll.r     1    ..Jin         ..     1    ,,    ,j.     .  ■    I       ;:i 

•tntad  m  the  following  diagram  : — 


Srv.'i.il    <■!'  tlir   detail*   «>!'    lln,-  .»|  uinitus   1:1  iy  >>■  inoiiitird    it   the  -:nn 
*  Ceiwalt   Spfrfre*   Zwff»V"--.   yiur  M,    LtCOa   0*   Bel  bantn  ».    l**ri»,  H"4.      Sf* 

Chrfitofle  and  D   latfomV    kill  indlan :.    nil  rfWv/.eweJl  Cfcn*, 

100,  and  a  9,  f.  147. 
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vcnicuce  of  tho  operator      A  is*  tomoI  containing  sulphurs  Mid  ;  B  it 
path  Ml«d  with  granulat*xJ  sine,   and  hydrogen  may  bo  developed  at 
plpjumre ;  0  I  i.rt.dns  »  solution  of  nitrate  iif  silver  J  *f  is  n  tulw  at  w\ 
tho  pjM  can  l>o  lit  ;  t*  a  rtask  containing  the  fluid  to  bo  tested,  and  pro- 
vided "iih  1  Knbi  •,  %\  wh.-halso  th*  gat  issuing  can  be  ignited. 
a  -hnuin  be  proti  lad  with  1  1  ooali     When  rh*  hydr»g«*n 

Hsfdued  t.'m-  .iif,  both  tultr*  an;  lit,  and  tho  twit  BtSMQ  MflTf  Rite 
by  «dc,  on  bo  ■ '  op  tfwL  Should  any  phosphorus  come  over  from  the 
nnc  (a  possibility  which  the  interposed  silver  uitrote  ought  to  guard 
agefDit),  it  ||  detected  :   At  bUfe  fttflh  [fl  DO*  yenUy  wBRSftd    Utd    if  tin* 

(' iiik  1-  kwwi,  or.  indeed,  in  «ny  cas**,  Lt  foaM  >  ex* mined  by  the 
roecopc* 
§  297.  The  spectrum,  when  fully  developed,  *hows  one  band  in  tho 
orange  and  yellow  between  C  and  D,  but  very  dose  to  I),  mid  several 
bands  in  the  green.  But  tho  bands  3,  y,  a,  and  ff  are  the  moot 
ch&rAoterixi  • .  His  tad  9  ha*  its  contra  abmit  i  :  ■. .  length  599 '1  . 
it  is  aasily  distinguishi'd  when  tho  slit  of  the  s-poctrojeopo  it  a  little 
\>  £dt|  but  iiiJi v  '  lit  is  too  narrow.     It  i.i  host  mo  by 

M.  Salot's  second  process,  and,  when  oooled  by  a  brisk  current  of  air,  it 
broadcir  extend  closer  to   L>.     The   band  y  has  a  somewhat 

decided  Imrdei  Bomfds  K,  wliili*  ii  is  uebuloai  towards  I>,  and  it  is, 
1  i i« ■!  -1 « »: «■ .  \>r,  ili.SinilL  l«i  Bay  where  it  begins  or  where  it  end*;  its 
centre  may,  however,  bo  put  ut  very  near  109  of  Bo! i >•  i ".-Iran's  scale, 
corresponding  to  W.  L.  560*5,  if  the  flame  is  five.  This  bond  ifl  moro 
distinct  than  ft  but  with  a  strong  current  of  uir  the  reverse  is  the  case. 

The  niddli  ol  thi  txaportanl  hand  a  is  needy  masked  4y  Fraunhofers 

line  K.  BoUbaudnn  \^iv<-n  it  a*  coinoidi&g  with  l"J4J  of  lua  seal*  W.  1*. 
026*3.  Tn  ordinary  conditions  (that  is,  with  a  froo  unooolod  Anma)  this 
ia  tin*  brightest  and  Steal  awirkcd  of  all  the  band -1.  Isfl  appiwxiiimte 
middle  of  the  band  /3  is  \V\  L.  5  IOC  (Uoiabaudran's  scalo  129*00). 

Lipowitz's  SnJphur  Test.— Sulphur  hsx  tho  peculiar  property  of 
condensing  phosphorus  on  Its  put fi<* >•  ami  - >f  iiu-  i.ipowit/  proposed  to 
take  advantage.  Pieces  of  sulphur  are  digested  some  time  with  the 
liquid  ondec  research,  subsequently  removed,  and  Mixhtly  dried.  When 
BEDIUd  in  tho  dark,  should  phosphorus  bo  present,  thoy  gleam  strongly 
if  rubbed  with  the  flavor,  and  develop  11  phosphorus  odour.  The  Nst  is 
wanting  iu  delicacy,  nor  can  it  well  be  mado  quantitative  ;  it  has,  how- 
cTcr,  an  advantage  *  eases,  Aft  the  detection  of  phosphorus  in 

on  ilooholU  liquid. 

Bobenrs  I        M  modiflad  bj  Tfaj*jnr,t  is  a  very  delicate  and  almost 

•  F.  Stlmi  asi  [trcnossd  the  rimpl   dlppmj  ol  1  *alatlDnn  looplnloi  liquid  can- 
1  n  n  in}-  pbiuphorie  s'-id.  rod  tasa  lassrcfng  It  tele  ihi  o^afi  faydragts  Raat. 

+  Phmrm,  Cental  halU>  30»  8S3. 
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diBhifl  Uat  The  ^uUlAncs  to  bo  examined  arc  placed  in  *  flock  with 
•  little*   load  acetate  (to  prevent  tho  possibility  of  any  hydric  rejpfctfa 

i,  some  ether  added,  anil*  atrip  of  filtxi-tajtor  soakad  in  a 
•olutit  11  «-.f  .ilv. -i  niuatoisthenauapcuclctlin  the  fla*k,  ihi*  inconveniently 
done  by  making  a  slit  in  the  bottom  of  the  cork,  and  in  the  alit  securing 
the  paper  The  closed  flaak  U  placed  in  the  dark,  and  if  phosphorus  u 
ptWeut,  in  a  few  in  :■  liliu'l  xtaio       U  may  lw  objected  that 

mbw  will  mum  n  similar  audniru,',  bnt  then  amino  could  hardly  be  de- 

:   tho  eirounistnncoa   given.       It   1  .    nocaxary  to 

observe  that  tbfl  (uiprT  must  be  wet. 

$  208.  Chemical  Examination  of  the  Urine.  It  may  hi  d wamble, 
in  any  cue  of  eurpectod  phnapbcniB  poisoning,  to  examine  the  renal 
aacrvuon  t<>r  |t*urin  :.:>  1  r.   naj   bl  found  oa  a  deposit 

■  urinn.  Tu  general  apjjuarancii  ia  that  of  IiLf.li-  oval  or  round  iliwii, 
like  dnic.  of  f.tt.  It  i-  m  1)«  recognised  by  taking  Bp  OM  ■  more 
of  tfces*  little  bodica  and  placing  them  in  tho  author'*  aubliming  cell  («co 
Index).  By  careful  hatting  it  will  sublime  wholly  on  to  the  up  pet  cover. 
On  now  adding  a  little  nitri«'  add  to  tin*  tulilinird  tauts,  urul  drying 
and  Uicii  to  tha  dried  residue  addiuv;  I  droplet  of  a  (solution  of  sodium 
l.ydr.il.  ,    |i ■!;.  m   |ui  in. 1    in  oily  drop        T\  :•> 8111  .1:   0  iiiji \'  i>»ri;|  ->.    .1  .h 'din h  nt 

'!e  heaps  of  fine  noadloa,  Tho  bail  I  I  on  tyrrsin  Is  to  dissolve  In 
hot  wat*r,  and  then  ndd  a  drop  of  u  solution  of  rm-iv.unc  DJtata  ind 
iaeti;iii"ii..  mii.i:< ,  nhoa  a  roae  colour  is  at  i  luprd,  if  the  lt  rosin 

u  in  very  minute  quantity  i  ,lul  ,f  "l  moro  tnau  trace*,  thorc  ia  a  dintinct 
crimwou  ntacipii  it ■■      T"  ■<  ;  >*iu  from  lot  Qrlao,  tht 

best  jiwcw*  is  as   folJuwa: — The   urine   U  liltered   Ironi   any   dflp 

lOnled  lw,  nip,  and  der.wtcd  fr-n,   iii       mmd  ■  .■■.      i   tliat 

f*>rm>'.  Thfi  two  dopoaita  nro  mixed  together  and  treated  wild  diluto 
ammonin,  which  will  dissolve  out  any  tymsiii  nnd  leivc  it  in  naodli 
the  ammonia  ia  ■pontanecualy  evaporated  on  a  wutch-gluM.  The  urina 
irt  then  diluted  and  treated  witli  BaattaJ  and  bamo acetate*  of  lead,  hltercd, 
and  tin'  lead  thrown  out  ol  tbfl  idtiato  by  hyilrie  sulphide.  Thy  filtrate 
w  aranoratad  to  i  ijrap  and  it  then  deposit*  loucin  mixed  witli  aom* 
tyxoMii.  It.  however,  the  lyrup  rcfuae*  to  cryalallise,  it  w  treated  witli 
cold  arwolute  alcohol,  and  (il  and,  ■■  i-  Mm-  i-  then  boiled  up  with 
afitrir   o&   wine,  which  extract*  Imwm,  ami  iii-poM1 .    1!   ob  aooHng  ill  u 

talllna  form.     To  obtain  oxymandallc  addi  Uu  motiuM  liquor,  from 
which  laooin  und  tyro*in   hove   baoQ  extracted,  ia  praclpitalad 
absolute  alcohol,  filtered,  uud  then  tho  alcoholic  solution  evaporated  to  a 
ayrop.     Thii    lyrup  11  acidified  bj  aulnfauxk  add,  nnd  axtraotad  with 

•jlhcr  ;  the  ether  is  nJU  i     I     M  'and  evaporaUd  to  dryucoe  i  tlie  db 

will  1m.  in 'J. ■  form  of  o>  1.  iii  ryataia   Tha  crjataU  ara aoUaotad, 

diaaolved  in  orator,  and  the  solution  precipitated  by  lead  acetate  to  remove 
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.nhniiKi  •  11  ;i  iters;  sfter  lillrulinu  it  b  liri.dly  precipitated  by  basic  ncetatr. 
'  in  decomposition  of  tho  basic  acetate*  by  suspending  in  water  and 
sotaiuting  wfife  \'.<!n<  ralpHAe,  thfl  fW-'T^t  fillroU  on  •vapor' 
dftpOSttl  enlourlfiM,  flexible  nmMoi  Of  Qxyiniiuifhc  arid.  The  nltnv 
genlotd  idd  irhlob  Boholtna  and  Uieaa  obtained  from  urine  in  a  cm©  of 
phosphorus  poisoning,  waa  found  in  an  nlcohol  and  ether  extract— warts 
of  rhombic  scale*  separating  out  of  the  syrupy  reaiduc.  Those  scales  gave 
no  pnripiUte  with  Iwwir  ;.r"ti!<\  but  fonued  a  compound  with  diver 
nitrate.  The  silver  c»mp«>uud  w\is  in  the  form  ul  -lin.in-  while  needles, 
and  roni.ni>>!  :'■•'<'<  |„t  cent,  of  cilver  ;  the  mid  woe  decomposed  by  heat, 
UK  I  «•. 1I1  lima  yielded  aniline.  It*  ntolfcb|  p>mt  ia  gUou  at  from  164 
to  186*,  The  occurrence  ol  KIM  volntile  nbltanca  in  phosphorus  urine, 
which  blackens  nitrate  of  silver,  and  which  is  probably  phosphine,  was 
tirst  noticed  by  Solmi.*  l'esci  nnd  Stroppn  have  eontirmed  Selmi's 
researches      It  i«  even  ^ivi n 

■■' '►    The  quantitative    intimation  of  phosphorus  i-   hi-  1 
out    \.\    i-\\\'i   ii. :;     !i     in..,    1  i  ,.-!.i„.  1 1,     ,\'nl,    .«ii«i    <    tiitiatitu:   a*    *"*aass>. 

majjnosinii  phi  -j  fette.     To  effect  thm,  tin1  Hiilmtanoos  ar©  distilled  in  an 

atmosphere  of  CO.,  inLo  a  flask  with  Wgfesf,  to  which  ft  tube  nontainirit; 
silver  nitrate  is  attached  ;  tin-  latter  retain.*  .ill  phocpbino,  the  f- inner 
tolid  phosphorus,  if  necessary,  the  distillate  rnay  be  again  distilled  into 
AgAJU,  ;  und  in  any  case  the  content*  of  the  U  tub?  und  llarJc  are  mixed, 
oxidised  irtth  nteonrarlitla  uld,  Attend  Emn   iflw  obJorida,  ud  du 

p]i -Mpliorn-  acid  deU'iiuinud    n  the  usual  «.i\. 

In  the  i-nao  of  a  cliiM  poisoned  by  lucifer  natchc*.  Sonne.nschein 
*'«timatod  the  free  phosphorus  in  tho  following  way  ! — The  contents  of 
the  it  utiaeli  won'  diluted  with  w:iter,  (i  nOBflmd  pttl  Mtttfid,  nnd  the 
phosphoric  acid  estimated.  The  other  portion  was  then  Qxklioad  bj 
HCI  .md  |i(>t:u.'i<'  r-hlnriite,  und  the  ;»h<  photic  acid  estimated — the 
difliui'itro  being  calculated  as  ivi»o  phosphorus, 

J  300.  How  long  can  Phosphorus  be  recognised  alter  Death  I— Om  i 
the  most  important  matters  for  consideration  is  the  time  after  death  imrhji  I 
free  photphOTU,  41  Em  phOftphotk  acids,  van  bo  detected.  Any  phos 
phornA  eh  an  gad  into  amnion  mag.  phosphate,  or  into  :n  \  .  .1 '  1.  •■ 
ntdkodcgtl  purposes  entirely  loft,  ifboi  ill"  lipsrl  QIO  OOfy  take  OOfnSfr 
aneo  of  tho  subotanco  either  in  a  froo  state,  as  phosphine,  orana  h  M  odd 

The  question,  again,  mny  be  naked  in  court — Does  tho  decomposition 
of  animal  sulistuncps  rfcb  in  photphCffDI  develop  phosphine  ?  Tlie  nriswor 
to  this  is,  that  no  such  reaction  baa  been  observed. 

A  aafefi  ie  related  fr  in  which  phosphorus  woe  recognised,  althousrh  tho 
body  had  been  huriad  lor  aovnral  weoka  and  then  exhumed. 

•  OTernofc  Inftntuz.&ltn  Sa'aKiMtd,,  1879,  Xro.  B,  p.  640. 
t  Pk<>  a./.  Runt.,  Jshrp.  2.  p.  87- 
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The  expert  of  pharmacy  of  the  Provincial  Government  Hoard  of 
Brealau  has  also  made  some  experiments  in  this  direction,  which  are 
worthy  of  note : — Four  guinea-pigs  were  poisoned,  each  by  0*023  grm. 
of  phosphorus  ;  they  died  in  a  few  hours,  and  were  buried  in  sandy-loam 
soil,  0*5  metre  deep.  Exhumation  of  the  first  took  place  four  weeks  after. 
The  putrefying  organs — heart,  liver,  spleen,  stomach,  and  all  the  intes- 
tines^— tested  by  Mitscherlich's  method  of  distillation,  showed  charac- 
teristic phosphorescence  for  nearly  one  hour. 

The  second  animal  was  exhumed  after  eight  weeks  in  a  highly  putres- 
cent state.  Its  entrails,  on  distillation,  showed  the  phosphorescent 
appearance  for  thirty-five  minutes. 

The  third  animal  was  taken  from  the  earth  after  twelve  weeks,  but  no 
free  phosphorus  could  be  detected,  although  there  was  evidence  of  the 
lower  form  of  oxidation  (P03)  by  Blondlot's  method. 

The  fourth  animal  was  exhumed  after  fifteen  weeks,  but  neither  free 
phosphorus  nor  P03  could  be  detected.* 

A  man,  as  well  as  a  cat,  was  poisoned  by  phosphorus.  On  analysis, 
twenty-nine  days  after  death,  negative  results  were  alone  obtained. — 
Sormemchein. 

It  will  thus  be  evident  that  there  is  no  constant  rule,  and  that,  even 
when  decomposition  is  much  advanced,  an  examination  may  be  successful. 

*  VicrUljahrssehri/t  filr  tjcrichtfichc  MaHcin,  Jan.  7,  1878  ;  see  also  Zatsckr.  f. 
anal.  ChemU,  1872. 
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CIPLES SEPARATED  FOR  THE  MOST  PART  BY  ALCOHOLIC 
SOLVENTS. 
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L— General  Methods  of  Testing  and  Extracting  Alkaloids. 

5.101.  Gcneirtl  TeKtA  for  Alkaloids.— In  order  loarartain  ffMata 
an  alkaloid  ia  present  or  not,  a  method  of  extract  iou  must  be  pumied 
which,  while  disponing  of  fatty  matter*,  aalU.  fee.,  fihall  dieaolve  a*  I 
as  pooaihle  of  foreign  atihatancos — sueh  a  method,  *.//.,  n*  tht*  original 
l»ri>ct.y»  of  Bint  or  an  of  iu  modem  modifloadoDi. 

If  to  the  laid  auueous  iioluti  obtains!  l»y  this  method  t<  dilate 

■  ;  11     m     ■!    ■  >lt    lit'    inlji-i,  dr..|.    by    'It< m -.    imtj    il    ;      rtudind    l$Mj 
iilkaliiii'.   amd   no    pr^ifiifdl'     Qjifwtr,    wh.ilOTM    other    polaODOlM    pi 
constituents  may  oe  presriit,  .ill  •  uiini.us  ill ikidfl  *  m  ttbUBt 

In  addition  60  th»  negative  tent,  (ban  in  aUo  a  number  of  substance* 
irUofa  >rivo  well-m.irkod  crystalline  or  mnorphotu  piaotpllttM  Wttfc 
alkaloid*. 

J  302.  Thc*c  may  be  callod  "  group  reagent*."    The  chief  member*  of 
the  h'rou|i  roagonu  arc-   Eod&M   <li»flo!vod  in   hydriodic  acid,  iodine  du 
•Olvad  m  pottjfltd  iodide  solution,  bromine  dinfoivvd  in  po  Louie  bromide 
solution,  hydxargopoteialfl  tadida,  hinmuth-jxrtaAiic  iodide, cudmic  pof— In 

iodide      tin-   chloride?    •-!    ^old,   of   platinum,   B&d    tium*  ur >  ;    pi 
j^illie  nctd,  tannin,  chroma  t«  of  pfltaih,  biehroniate  of  pnta&h,  pho*pho- 
mulyUlii:  told,  phuspho-Lungytir.  loft),  nili^o-hingstic  acid,  and   Fn'ihdr'* 
reagent.     It  will  be  useful  to  ruaks  a  few  general  rental  k.-  "ii  .>-  tu    «.i 
those  reagent*. 

Iodine  In  hydriodic  acid  gives  either  crystalline  or  amorphous  pro- 
cipitaloo  with  nearly  all  alkaloid*;  the  conijtound  with  morphine,  foi 
example,  is  in  very  definite  needles ;  with  dilute  solution*  of  atropine. 

*  In  tin1  mM  of  morphia*  Urtrat*,  thU  T«r  will  not  aniwor.  fht  Ifc  MrH  I'  M 
Morphine. 


1 
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the  precipitate  ie  in  tlie  foun  of  minute  dots,  but  the  majority  of  the 
precipitate*  arc  amorphous,  and  all  are  more  or  lees  coloured. 

Iodine  cliwcolvixl  in  a  solution  of  poUssic  iodide  ^ive*  with  alkaloid* 
.1  1  ■■•1i]i:-]i  i,i  red-brown  pntfyitate,  Ami  thia  in  pediapl  a  ureaUr  diluliim 
than  almost  any  readout.  When  added  to  an  aqueous  solution,  tho  pp 
cipitstea  are  amorphous,  but  if  added  to  nn  alcoholic  whition,  certain 
alkaloid*  then  form  cryaudline  pZVCipifistMj  Uiii.,  fur  DXtf>'| 
with  berberino  and  narcoinc.  By  treating  t)i«  proapiUtfl  with  aqncou* 
sulphurous  acid,  a  iulphate  of  the  alkaloid  md  hydriodie  acid, 

ho  thai  by  suitable  Opl  DaUoiU  tin-  alMuid  may  n'llii;,   b!fi  recovered  from 

tow  compound.  A  solution  of  bromin  -  b  potasak  bromide  solution  aim* 
givee  oimilar  precipitatoo  to  the  above,  but  it  forms  insoluble  compound* 
with  phenol,  orein,  and  other  aubstanee*. 

Mercuric  potftflSlc  iodide  is  prepared  by  decomposing  mnrrurin 
chloride  with  pouueic  iodide  in  excess.  The  proportiona  are  13*5-16  gram, 
of  miirrurir'  Wi  m  lido,  ;iml  water  sufficient  to 

measure,  when  diaaolred.  1  litre.  The  precipitate*  from  tliin  reagent  are 
irhitt  ud  Booculoot;  many  of  them  In-come,  QQ  itandifig  '">\\  aI:;IIiim'. 

Bi&muthlC  potaesic  iodide  in  solution  precipitate*  alkaloid*,  lad  bhfl 
compounds  formal  are  of  great,  insolubility,  but  it  alio  forma  compound-* 
will)  iIih  various'  albuminoid  bodiiw. 

Chloride  of  gold  forms  with  [ha  llkiMifa  GOIapOand^  ujhuy  of  which 
u         ■,   1.  ■  ndin-i    «f  -iidiaatiou  for  <|ii:iiiiii  i'.r. >   determina- 

tion*.    Chlorido  of  gold  dooa  not  precipitate  amides  or  ammonium  MB 
jmimda,  and  on  thin  account  it*  vnhie  is  grtuL     The  prrripitntrai  are 
yellow,  nnd  after  a  while  arc  partly  decomposed,  when  the  colour  ix  of  a 

■   ■ 

Platinic  cldoride  also  fenu    pin M  imitates  with  moat  of  thealkal- 
but  ainee    It  olflO  p  reel  pi     :■■       M.iiiunii  and  nfrnnr  l.u 

Rold  chloride  in  utility. 

J303w  (1.)  Phoephomolybdic  Acid  as  a  Reagent  for  Alkaloids. — 

fnparatitiu  .  MnIyhd:itP  of  amitmnia  is  precipitated  by  plioxpliate  of 
»od»  ;  and  the  w '-ll  wish. id  yellow  precipitate  is  ftttpeuded  hi  water  and 
wanned  with  carbonate  of  aoda,  until  it  is  entirely  dissolved.  Thi*  eolu- 
tion  in  evaporated  to  drynesa,  and  the  ammonia  fully  expelled  by  heat- 
ing, II  the  nn  lvlidi-  acid  in  fairly  reduced  by  this  means,  it  in  to  ho 
inoiatencd  by  nitric  acid,  and  the  heating  repeated.  The  now  dry  residue 
IB  warmed  with  water,  intra*  :i«-ui  mUlvd  to  .ilron.i;  .ind  react  i  >n,  and  the 
iiH-.tni.'  <liitit< «.  u  irli  1  ill  r,  -r,  that  i  0  part:;  •(  the  solution  eontain  I  of 
the  dry  rait.     Thfl  precipitate*  of  the  alkaloids  are  as  follow*  : — 


Aniline,  , 
V'''rj'Mne, 
Vftmofciu*, 


Urbtbi  yellow,  Ilocculent. 

n  11 

Brownl*h-ytfllow.    . 
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Codiiii  Browoikk-jrlloK.  volumtnoiu. 

Rtry*  ltnui.-  WWv-tMIi.iv 

nc,  .  Y»lk-j*ilow.  aatmUnt. 

Vintrin*,  Kri>jl)t->T.!If>v\>        ,, 

'  nrtai  .....  „  ,. 

Aeoullluc,         .... 

1  ■    !    I-  ... 

Thelnr,    ....  hnght>ye)low,  volnniloaa*. 

Tbaobrocni&t,  „ 

iknfoa Ckno- jtftow,  putaralaat 

Atroj-in-  ....  Bright-yellow,  floccnleot. 

II  v'wvuniii'- ., 

I  aleUabu,       ....  Orange-yellow, 

DtfpMlrtBi,  fir*y-j*lkiw,  voluminmix 

I'ortwrlne,  I'm  y-vfUow,  UocoiilotiL 

Caoiine,  ....  Bright  yolfow,  voluminous, 

Ni   "ti;i    ......  ,,  ,, 

Uiowuult-yelkm,  llocculciit. 

(2.)  8iIico-TungsLic  Acid  as  a  Bcagent  for  Alkaloida  —  Sodium  tung 

ttate  is  boiled  with  freshly  precipitated  ilim.    To  the  solution  in 

lulilcd   nn«r<  in    1     nitrut*,  which  precipitates  the  yellow  mercurous  ■iJieo- 

l:it.f       Till*   in   filtered,  wMl-wiifclii-d,  mid   flft Tlin[l  iWl  by  ftB  cqtiivn- 

lent  i|i(,intit._v    »f  bydxoehlork  acid;  rilfexH  in  itU  ilion  goes  bio 

nolution,  ud  BcYCrUDUl  chloride  (calomel)  remain*  behind.  The  clear 
liltrat*  is  evaporated  to  drive-  off  the  excess  of  hydBOdilnric  ».-td,  mi  I 
tmaSahm,  on  fcpootaxHooj  Braparation,  large,  shining,  cotondMi  oc.uhndra 
of  ttlico-tungvti'-  acid,  which  effloresce  in  the  air,  melt  at  3G\  and  are 
oaaily  hoIuM**  |g  wutor  or  alcohol. 

Thifl  Agernt  pi  >dui  ■  no  luolnblfl  precipitate  with  any  metallic  «alt. 
i'.' •■mm  and  rabidioiD  salUi  even  in  dilute  solutions,  arc  precipitated  In 
it  ;  riL'utrai  >)ullODI  of  amanxmim  eUoifcU  gin  VU  it  ft  white  ptttipj 
tn[.i«,  aolunla  with  difficulty  in  lar^e  qiiantitios;  ol  wit  tar.  It  pNjdpttatM 
nolul.11  1  ■  "(  lli'1  -ill  "(  ipiininr,  t ■iiii-in  nin<\  morphine,  :iti  >|  trio,  A  .  U 
in  extremely  dilute  nolution,  un  opalescence  only  is  produced :  for  instance, 
it  hM  boon  obocrvod  that  cinuhonino  hydrochlornte  m  20ooooj  quinia 
hydrochloride   in   .^oaoo*  »norplii:i   liydmchlorHt'!   in        '  ntion,  all 

gave  a  distinct  opnlosceuce.— Aft  1'Unrm..  Nov.,  Dr.   Kichard 

Itodoffroy. 

(3.)  Scueiblcra  Method  for  Alkaloids  :  Phospho-Tungstic  Add. — 
Ordinary  eoara  Kami  sodium  tungstata  in  disrated  with  half  its  weight 
ui  plm.. phone  acid,  specific  gravity  113,  and  the  whole  allowed  to  stand 
for  .tome  days,  when  tho  acid  separates  in  crystals.  A  dotation  of  those 
crystal*  will  give  a  distinct  precipitato  with  th*  most  minute  quantities 
of  alkaloids,  .jonta?  °'  strychnine-,  and  icAod  of  Ml,ui<iie,  Tho  alkaloid 
it  liberated  by  digestion  with  barium  hydrate  (or  calcium  hydrate) ,  uud 
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if  voUtiK  may  be  distilled  off,  if  fixed,  Uteeolvcd  out  by  chloroform.     In 

romplrx  mitr.nivx,  rnliuinri'- ii:ii!Mr  |qm  |  „.  kuiiivi'i)  by  plumbic  acrUU1, 

the.  Lead  thrown  out  bj  SFL,  and  oooctatcaiedt  so  o*  to  move  tin 

exoooo  of  SJ£9. 

§304.  Schulze's  reagent  i*  phospho-antixnonk  acid.     It  w  [i-j  in  I 
by  dropping  h  »troug  notation  of  Antimony  trichlnridf  into  ■  ratunrifd 
toOO  of  sodie  phosphate.    The  precipitation  of  the  alkaloids  is  effected 
by  thin  reagent  in  a  sulphuric  ucid  solution. 

§  30S.  DmgejidorrT'n  reagent  »*  a  HlatlOB  «'   |  oTaM-hiamuth  iodi As 
it  i*  pirji.iird  l j >  iIi-.-mU [ng  i] -mull  Eodldi  Id  ■*  hot  dilution  of  jjotu»ium 
iodide,  and  kbeo  diluting  with  an  equal  volumo  of  iodide  of  potaaflium 
-olutjMi.     ( In  the  addition  of  an  neid  solution  of  an  alkaloid,  uku 
red  precipitate  full*  down,  which  >:  i)'  m:»'n    ">  <*    n-v  \  lime 

Mann's  reagent  is  it  idkition  nf    m;i    -:m  Iuimiui  iodide       h  i    imulr 

Potafift-zfnc  iodide  in  -nJutioii  is  »Uo  made  similarly.  The  precipitate* 
pTOdaaed   El]  tfllnHrmi  of  nareHno  and  eodoine  are  crystalline  and  very 

dunetari 

§300.  Colour  'IVrtP.  MMflfli  IMgUkt  1  made  Lv  dl  -",viii-;  I  part 
of  andic    molylidaUi    in    10    j»rU   of   *tron^    sulphuric    m-id  ;    it    *trikoii 

dMllCtive  mini!,  will)    ft; 

Muidelin'a  reagent  is  u  solntios  •  i  (Dttfc-TtnadiU  of  ammonia  in 
mono  or  dihydrotcd  mlphod  MJd  Tin-  atrenpth  should  b*  I  [Hirtof 
th«  salt  to  200  of  thn  acid.  This  icagont  atrikea  u  colour  with  many 
alkaloid*  and  aids  to  their  identification.  It  is  specially  neeful  to 
supplement  and  correct  other  teats,  The  following  uUe  give*  the  . \bit : 
colour  reaction*,  with  the  alkaloids.  (Sec  nlfto  p.  to  for  the  Bpootio- 
aooptc  npprflTnncna  of  certain  of  the  colour  torta.) 


METHODS  OF  SEPARATION. 

§307.  Staa'a  Process.— The  originul  method  of  Stan*  (atom 
in  ii 1 1 fled  by  Otto)t  OQDsLltod  En  QXtnaHoi  d!  felw  organic  matters  by 
nronu  alcohol,  with  ilir.  addition  of  tiirUriV.  acid;  the  filtered  lototbfl 
waa  then  carefully  neutralised  with  *odfl  and  ahaken  up  with  Other,  ttw 
■  fli  real  notation  being  ncpnratod  by  a  pipette.  fvilwipirnt  chemist* 
proposed  chloroform  instead  of  ether,  |  the  additional  n*o  of  orayl- 
alcohol, §  and  the  substitution  of  acetic,  hydrochloric,  and  sulphuric 
fa  t.iftarie  acid. 

•  Armaid.  Vhtm.  u.  J'Marm.,  8-1,  370. 
t  11.,  100,  H.     Ank&ung  tur  AumitUL  d.  QyfU. 

:  Kodicfm  and  Outtwu.  VUnmu  Journ,  and  fro***.,  xri.  4*7;  PrelttVs  Oum. 
7,  8*1  :  TboDUa,  Xritjrhr.fur  analyt.  CJirrn..  L  617,  &C, 
and  v.  Ushlor.  y*m».  t%#*.  >'A*rr/..r  cxx.  pp.  121-360. 
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COLOUR  REACTIONS'  OF  CERTAIN  ALKALOIDS. 


Name  of 
Hnbatance. 

Strong  Sulphuric 
Acid. 

Krohde'i  Beafent 

UandeUn's  Reagent 

Strychnine. 

... 

... 

Violet-blue,  then  vio- 
let, lastly  cinna- 
bar-red. 

Brucine. 

Pale  red. 

Red,  then  yellow.           Yellow-red  to  orange, 
afterwards     blood  - 
red. 

Curannn. 

Fine  red. 

... 

Quinine. 

... 

Greenish. 

Weak  orange,  then 
blue-green,     lastly 

green -brown. 

Atropine. 

... 

Red,  then  yellow- 
red,  and  lastly  yel- 
low. 

Aconitine. 

... 

... 

Veratrine. 

Yellow,      thon 

Gamboge -yellow,  then 

Yellow,  orange,  blood- 

orange,  blood- 
red,  lastly   car- 

cherry-red. 

red,  lastly  carmine- 

red. 

mine-red. 

Morphine. 

... 

Violet,    green,    blue- 

Reddish,   then  blue- 

green,  and  yellow. 

violet. 

Narcotine. 

Yellow,  then  rasp- 

Green,   then    brown- 

Cinnabar-red,  then 
carmine- red. 

berry  colour. 

green,  yellow,  lastly 
red. 
Dirty      green,      then 

Codeine. 

Green-blue  to  blue. 

bine,  lastly  yellow. 
Green,  then  blue-vio- 

Papaverine. 

Blue^reen  and  blue. 

let,    lastly    cherry  - 
red. 
Orange,  then  colour- 

Thebaine. 

Blood  -  rod,    then 

Red  to  orange. 

yellow- red. 

less. 

Narceine. 

Grey-brown,  then 
blood -red. 

Brown,     green,     red, 
lastly  blue. 

Violet,  then  orange. 

Nicotine. 

Yellowish,  then  red. 

Transitory  dark 
colour. 

Coniine. 

... 

Yellow. 

... 

Colchicine. 

Intense  yellow. 

Yellow   to   green-yel- 

Blue-green,     then 

low. 

brown. 

Delpbinidine. 

Red. 

Red -brown. 

Red-brown  to  brown. 

Solanine. 

Red-yellow,    then 

Cherry-red,  red-brown, 

Yellow  orange,cherry. 

brown. 

yellow,  yellow-green. 

red,  and  lastly  vio- 
let. 

§  308.  Selmi's  Process  for  Separating  Alkaloids. — A  method  of 
separating  alkaloids  from  an  ethereal  solution  has  been  proposed  by 
Selmi.t     The  alcoholic  extract  of  the  viscera,  acidified  and  filtered,  is 

*  Caustic  potash  also  gives  characteristic  colours  with  certain  alkaloids.  Out  of 
seventy-two  alkaloids  (using  0*6  nigral.),  the  following  alone  gave  characteristic 
colours  when  fused  with  KHO: — Quinine,  grass-green,  and  peculiar  odour;  quini- 
dlne,  becoming  yellower  and  finally  brown;  cinchonine,  at  first  brownish-red  to 
violet,  with  green  edges,  later,  bluish-green ;  cinchonidine,  blue  passing  into  grey ; 
cocaine,  greenish-yellow,  turning  to  blue,  and  then  dirty  red  on  strong  heating. — 
W.  Lenx,  ZeU.f.  anal.  Chcm.t  25,  29-82. 

t  F.  Selmi,  GateU.  Chim.  ItaL,  vj.  1 53-166*,  and  Journ,  Chan.  Soc.,  L,  1877,  93. 
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■vaporstr.1  it  60  tlm  rr>idu<<  ijiki'ii  nj>  with  wat**r,  iilt"ral,  and 
decolorised  by  basic  acetate  of  lead.  The  lead  is  thrown  out  by 
sulphuretted  hydrogen ;  the  solution,  after  concentration,  repeatedly 
extracted  with  ether ;  And  the  ethereal  uolution  saturated  with  dry 
CO*,  which  generall)  precipitate*  nonie  of  ttits  alkjiloiclH.  The  Bfhaml 
•■■iutictt  i-  t  iii-n  |n>tu*-il  into  1 Iran  1 1  -eels,  and  mixed  witb  ohout  half 
iu  volume  of  water,  throup.li  which  a  current  of  CO*  is  passed  for  twenty 
minaU«  ;  this  may  eau*»  thr»  padpftatfoo  of  other  alkalotdA  not  thrown 
down  by  dry  C<);.  If  the  whole  of  tlio  alkaloid*  an-  nut.  ulitainml  by 
those  means,  the  volution  iff  dehydrated  by  imitation  with  barium  oxide, 
and  «  solution  of  tartaric  icid  in  other  is  added  (care  being  token  to 
aroid  eXQeH) ;  tUl  throws  down  any  ulknloid  still  present  The  detec- 
tion of  any  vet  tMHrfffhlg  iu  the  viscera  is  eflerkd  by  mixing  with 
barium  hydrate  and  a  little  water,  and  agitating  with  j.<urifit<i  at. 
alcohol :  from  tho  alcohol  tho  alkaloids  may  bo  subsequently  extracted 
by  notation  with  very  dilutr*  sulphuric  odd, 

Another  ingenious  method  (also  the  suggestion  of  Safari]  i«  to  treat 
the  organic  substance  with  alcohol,  to  which  a  little  sulphuric  acid  ha* 
been  added,  to  filter,  dig!  I  wttll  >  >  oho),  and  retitt«r.  The  liltrates  are 
united,  evaporated  down  to  :i  -mailer  1i  ilk,  filtered,  ooncentratftl  to  a 
syrup,  alkalixcd  by  barium  hydltt&j  and,  after  the  addition  of  fre*hly 
ignited  barium  oxide  and  some  powdered  glass,  exhausted  with  dry 
ether;  the  ether  filtered,  the  filtrate  digested  with  load  hydrate;  the 
ethereal  solution  filtered,  evaporated  Lo  dryness,  and  Anally  again  taken 
tip  with  'ili.r,  which,  thin  time,  should  leave  on  evaporation  the  alkaloid 
almost  pure. 

§309.  DragendoHTs  Process.— To  DrsRendorrT  wn  owe  an  elaborate 
general  method  of  separation,  Mince  it  is  applicable,  not  only  to  alknluii]*, 
but  to  glucoeidoe,  and  other  active  principles  derived  from  plants.  Hi* 
process  i*  sesentially  a  combination  of  those  already  Known,  and  its  dis- 
tinctive features  are  fibe  afaaktaj  >i>— 0)  d  the  uld  fluid  with  thr 
solvent,  thus  removing  colouring  matters  and  certain  non  -  alkaloid*] 
principles;  and  (2)  of  tho  sumo  fluid  mode  ulkuline.  The-  following  is 
his  method  in  fulL  It  may  1*  advantageorwly  used  when  tho  analyst 
bus  to  search  generally  for  vegetable  poison,  although  it  is,  of  course,  fur 
too  elaborate  for  overy  case ;  end  where,  from  any  circumstance,  1  bate  I 
Rood  ground  fa  ting  the  prcmonco  of  one  or  two  particular  alkaloids 

or  poiwma,  the  proems  may  be  much  shortened  and  modified. * 

I.  The  substance,  in  H  linely-i.iivid-d  form  as  possible,  is  digested  for 
a  few  hours  in  water  acidified  with  sulphuric  wid,  at  a  teropernturo  of 
40*  to   BO",  and  thJ»  operation   it   repeated   two  or  three  times,  with 

"la^uderflV    (frrtchtlUA  •  oVm  WfA<   ErmMUluny  vn    Oi/lcn.  SI.   tVicrtbury, 
I8?tf,  p.  141. 
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ug  Ami  pn**iii)£  of  the  nuhstaiiccs  .  later,  the  extract*  nrc  united. 
ThU  treatment  (if  tfu  ump©raturo  mentioned  i»  not  exceeded)  doe*  not 
decompo*c  the  majority  of  alkaloid*  «>r  tth«:  "•<■•  ;  bctf  there 

aa*  u  ftrw  I'.;/..  nllfcliltt  mid  cold  lii'-li    tvcult!    1"'   .i.trn-tl    I 

and,  it  such  arc  ftuepocted,  maceration  nt  tho  common  temperature  u 
nocMniy,  wiili  labttitUliOD  of  noetic  for  julphuric  ncid.* 

II  Tin  \t  id  1-  next  rvnpomtod  until  it  begins  in  be  of  a  «yrapjr 
consistence ;  the  residue  mixed  with  three  to  four  time*  it*  volume  of 
sJcohol,  mocoretcd  for  twenty  four  Lour*  at  about  *'  I',  allowed  to  buoama 
<1  nt<  cool,  and  filtered  from  tho  I  vUafa   bit*  wporated. 

Tli«  raaiduft  i*  wa*hrd  with  aloobo]  at  70  jtrr  cant, 

III.  The  filtrate  i*  freed  {no  t  fco!  by  diatillntion,  the watery  residue 
poured  into  a  cupaciuius  ila*k(  diluted  (if  necc  .ry)  will;  VPStV,  and 
tillered.  Acid  aa  it  in,  it  1$  extracted  at  the  common  tWDpCTWt,  with 
frequent,  shaking  by  freehlv-rectilied  pt'lrolcuiu  ether,  and.  afU-i  tin- 
Snddfl  have  nunin  aepnratcd,  the  petroleum  cthor  \*  removed,  cerryinc; 
with  it  certain  impurities  (colouring  matter,  Are.),  which  arc  in  thi*  way 
advantageonrdy  displaced  By  tlii*  operntinn  cUii'mil  oils,  rarlwlic 
purf  MUi  «Vr.,  wlurli  have  not  been  distilled,  bcnid<M  pi|  »-i  in ,  iu.ijt  aUo 
be  separated.  The  (linking  up  with  petroleum  ether  in  repeated  several 
times  (hi*  Lang  ii-  invl  1  in."  nMiiuiiiH  to  be  dimolved),  nu*l  ill"  prodttats:  ate 
uvitpurated  ou  several  wntch-glawes. 


RSBIDUK  OK  I'KTUOLEUM   ETTIIllK   n:o\l   Till:  Ai'IT-  mM.I  TIoV 


I.  Ir  w  Cmn&um    2.  It  b  Amuri-.i  n 


A.  If    k    yeUovith 

and      with      difficulty 
volatilised. 

a.  The  crvaUiLi  are 
dissolved  by  concen- 
traUd  sulphuric  acid, 
with  the  nrodttoti  i     ! 

.1     i-lr-,11       \  ■■  II  t\V      ciilulll. 

passing  into  brown  and 
greenish-brown. 

I'iti.;;,, 


A    It  infixed. 


a.  Concentrated  sul- 
phuric acid  dissolve*  it 
immediately  —  violet, 

and  Uter  green i >1 1 -Una 

■  uf     ''/(hi 

blast:  hdMwc, 


S.  1 1  bTouthawMi 
a  jK>wcrful  odevt; 
cfherval  oil,  car- 
faffe  netd  n 


•  When  bleed  is  to  b*  examine).   It  i*  I  tetter  to  dry  it,  And  than  prate  and 
•xtmot  with  w«Ur  loWM  uilh  Uila'.c  .'llphunc  uad,     HowvW,  if  th-  10 
alkaloid*  uv  suspected,  this  modification  U  to  be  omitted. 


volatile 


$i°>l 


I'l    .:.!'■■ 
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0.  The  solution  in  itulphuric  acid 
■■■  ;    |>otanic   cyanide 
and   caustic   potswh    colour    it,   on 
warming,  hlood-nvl.         /' 

B.   I»     lb    l'..i.,i    ftgaB>      I-WBtTlB 
BA4TLT,  ASl»  BUI  U  •MKON'OI.Y. 


fi.  It   diwolvM    with    a    yellow 

colour,  changing  into  fallow-brown. 

■nt#  of  atwriiU  plant  and 

of  A- "I--' 
li.   It  n   Wmm,   Siiaw'-X'awixo, 

ASD  KEDDBS8  Til*  BUT. 


It  mar  ho  expected  that  the  mibstancet  xucntiouftd  under  the  hc-ade 
1,  '29  and  3  will  be,  in  pcneral,  folly  obtained  by  dc£roc*.  ThiP  i»  not 
the.:.  UBtgftldt  l>ip''t'in    ud  ptufiQ  acid. 

IV  Tip  w-iten  fluid  ix  now  -nailarlv  shaken  up  with  benzene,  and  the 
benzene  removed  and  evaporated.  Should  the  evaporated  residue 
aign»  of  nn  alkaloid  (and  especially  of  thoino),  the  watery  fluid  i*  troatad 
several  t&nu  with  a  fresh  mixture  of  lien/ene,  t,ill  a  littln  nf  the  laat- 
obtaixiod  benzene  extraction,  leave*  on  evaporation  no  residue.  The 
bonseoo  oxtrocte  tro  now  united,  and  washed  by  stuikinK  with  distilled 
water;  ngnin  (separated  ami  filtered,  the.  greater  part  oi  the  btBMM  dftfl 
tillwl  from  ilo-  Iiluatr,  .ma  ;li.-  pa  (naiad*  1  of  ih»'  lli.iil  (Uvidod  and 
evaporated  on  oevcml  watch-glaaeea. 

The  woporuted  residue  moy  contain  theme,  colchicine,  cubohin.  digitolin, 
''"looyDtbin,   ''iaf'Tiii.   <-urvnphylline,   abslnthin.  cascarLllin, 
|H.|H]|!ii,  >.-uit ■)in:i.  dxta  and  traces  of  veratrine,  delphiiiine,  phy.-tuKLigmixic, 
•ud  iMCbflriat, 

A  remnant  of  piperin  and  picric  noid  may  remain  from  th«  previous 
treatment  with  petrol-urn  ifiltX. 


RESIDUE  FROM  THE  ACli>  VOLITION. 


I.  It  is  Ciiybtallixib. 

L  VTi  1 ua  0,      1  tOLOVRUH 

Crystals. 

cu  Sulphuric    ;u -id    djfcaflolvv 
fanir-liko  crystals  without  change  of 
colour;    evaporation   with  clilcrim- 
water,   and   subsequent    treatment 

with     immotiiiV     _'iv  ■      1     11  mn  • 

reaction.  1%  fa 

p.  Sulphuric    add     taaw    fcbf 

rhombic  crystal*  uccoloured.     Tin- 

tubatanco,    taken    up    by   oil.   and 

•  FfOhdo'i  rajreot  U 


3.  It  ib  Amorphous. 

A.   Coi/M/RLtSS    or    Palb   Yellow 

Rksiiicb, 
a,  Sulpliur:.   acid  dissolve*  it  at 
firvt  yellow  :  tho  solution  becoming 

DB  i.       Krnluii ■'.«   rfta#enr 
not  colour  it  violot.  Elatcrin, 


[i.    Sulphurir    arid    liJHiirivc.  ml   ; 

Io'» reagent  violet-red  ;*  tannic 
acid  doe*  not  precipitate.     J'opulm. 
doaaibff  at  v&  230. 
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Applied  to    the  skin,   produces    a 
blister.  Cant/iaridin. 

y.  Sulphuric  scid  leaves  the  scaly 
urynUli  at  first  uncoloured,  then 
■lowly  develops  a  reddening.  It 
does  not  blister.  Warm  alcoholic 
potash-lye  colours  it  a  transitory 
red.  Santonin. 

A,  Sulphuric  acid  colours  the 
crystals  almost  black,  whilst  it  takes 
itself  a  beautiful  red  colour. 

Cubebin, 


y.  Sulphuric  acid  dissolves  it  with 
a  red  colour ;  Fronde's  reagent*  a 
beautiful  cherry-red ;  tannic  acid 
precipitates  a  yellowish-white. 

Colocyntkin. 

&  Sulphuric  acid  colours  it  gradu- 
ally a  beautiful  red,  whilst  tannin 
does  not  precipitate. 

Constituents  of  the  Pimento. 


B.  Chystai*  Pale  to  Clear  Yel- 
u»w, 
a,  ISpsrin. 


p.  FM*  AritL 


potash 


dissolve**    it 

AhMti*. 


B.  Puns  Yellow  Residue 

a.  Sulphuric  acid  dissolves  it 
yellow ;  on  the  addition  of  nitric 
acid,  this  solution  is  green,  quickly 
changing  to  blue  and  violet 

Colchicine. 

/*.  Sulphuric  acid  dissolves  with 
separation  of  a  violet  powder; 
caustic  potash  colours  it  red ;  sul- 
phide of  ammonia  violet,  and,  by 
heating,  indigo-blue. 

Chrymmmic  sr& 


ft  Mvcsru  VsomsBP  OMLomw 


*  gmjEEErw    seal  £neci*w»    is 
ocvmuw  QoteiBtkss 


C.  A     Gejoemsh    BmsK    Re- 
stock, which  dissolves   brown    in 

concentrated  sulphuric  seal :  in 
FrOhdc's  reagent  Likewise,  ss  nest 
brown,  then  as  Use  ed$v  $rx«fiv 
chsszznnc  into  b^ie- violet  IBsl 
lastly  violet. 

Constituent*  <■>/  vormwwu   •nth 
tsosyntkat.  baruim* 
weisj— fcca,  dntu'uv 

vaa.  cwsk  *ru£  jdur*. 


t*+±\ 


iaisspihaitt 
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solution  roil  :  din  lion  with  water 
again  green.  The  eubataiice  renders 
the  licnrt-actiou  of  &  frog  slower. 

JJipitaltn. 

(J.  Sulphuric  acid  dissolves  it 
orange*  then  brown,  lastly  red- 
riolot,  Nitric  acid  diMolvon  it 
yellow,  and  water  separates  an  a 
jelly  out  of  the  Utter  solution. 
Sulphuric  ucid  and  bromino  do  not 
colour  it  rod.  GroHcltn, 

y.  Balphurie  acid  dissolves  it 
rod-brown.  Bromine  produces  in 
this  flotation  rod  violet  atripoa.  It 
does  not  act  on  frog*.      Ca*carifh'n. 

D.  Generally  UlURVID  Vbllow  Crtsiallibation. — Sulphuric 
acid  dissolves  it  olive-green.  The  alcoholic  eolation  gives  with  potiunic 
iodide  »  colourleae  and  green  crystalline  precipitate.  Bcrberin. 

V.  Afl  a  complete  exhaustion  of  the  watery  solution  ie  not  yet  attained 
b  y  th*  bonarno  agency,  mother  solvent  is  tried. 

THE  WATERY  SOLUTION'  IS  NOW  EXTRACTED  IN  THE  tSAMB  WAY 
BY  CIUOUOFOUU. 

Tu  .'liiTof.irni  tfcc  following  mbtteoow  m  BvpodiQf  taken  up; 

TUoobrominc,  nareeine,  papaverine,  cinchonine,  jarvine,  besides  piero- 
toxin,  syringiti,  diyiuliti,  lirlltdmrin,  con  vail  amarin.  saponin,  senegin, 
smiloriu.  Lastly,  portion*  of  the  bodies  named  in  Process  IV.,  which 
btfUcn"  failed  tQ  •.I;."i  .-ntir.  ]y,  nntoi  into  solution,  in  wrll  il<  tr.ur..  <>l 
brucine,  nnrcotine.  physostigmino,  veratrine,  delphinino.  Tho  avapora- 
linii  of  the  chloroform  is  conducted  at  the  ordinary  tcinperatutv  in  four 
or  five  watch-glasaee. 


THK  CHI-OKOKORM  RESIDUE  FROM  THE  ACID  HOMJTIO.V 


%   Tax  Riwmus  re  Amorphous. 


1.  Till  Kiniduk  19  work  an   i.bw 

makkkih.v  Ckystalunk. 

A.  It  j/t'w*  in  thp  mdphurie  acid 

idttiwx  of  an  alkaloid  hit 

it*  action  toward*  iodine  and  iodide 

of  potamurn. 

•  Chloroform  rcmuru  *a>sLl  portions  of  acetate  of  aoonitine  from  sold  tola  tic 
DimiUiu  *n«l  U  inner,  J.  0,  S,,  l?i»S,  n.  838. 


A.  In  ri,v/i>  add  *  >lntion  it  r*m- 
der*  the  actum  of  thr  frotfi  licart 
ehteer,  or  produce*  focal  awtth&ia. 
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a.  Sulphuric  acid  dissolves  it 
without  the  production  of  colour, 
and  chlorine  and  ammonia  give  no 
murexide  reaction.  Cinchonine. 


p.  Sulphuric  acid  dissolves  it 
without  colour,  chlorine  and  am- 
monia give,  as  with  theine,  a  mur- 
exide reaction.  Theobromine. 


y.  Sulphuric  acid  does  not  colour 
in  tho  cold ;  on  wanning,  the  solu- 
tion becomes  a  blue  violet. 

Papaverine. 


b\  Sulphuric  acid  dissolves  it  in 
the  cold  with  the  production  of  a 
blue  colour. 

Unknown  impurities,  many  com- 
mercial eampUaof  Papaverine. 


aa.  It  does  not  produce  local 
anaesthesia. 

a.  Sulphuric  acid  dissolves  it 
red -brown,  bromine  produces  a 
beautiful  purple  colour,  water 
changes  it  into  green,  hydrochloric 
acid  dissolves  it  greenish-brown. 

Droitalin. 
f$.  Sulphuric  acid  dissolves  it 
yellow,  then  brown-red ;  on  addi- 
tion of  water  this  solution  becomes 
violet  Hydrochloric  acid,  on 
warming,  dissolves  it  red. 

ConvaUamarin. 

bb.  It  produces  local  anaesthesia. 

a.  Sulphuric    acid    dissolves    it 

brown.     The  solution  becomes,  by 

extracting  with  water,  violet,  and 

can    even    be    diluted    with    two 

volumes  of  water  without  losing  its 

colour.  Saponin. 

p.  Sulphuric    acid   dissolves   it 

yellow.      On  diluting  with   water 

the  same  reaction  occurs  as  in  the 

previous  case,  but  more  feebly. 

Senegin. 
y.  Sulphuric  acid  dissolves  brown, 
and  the  solution   becomes  red  by 
the  addition  of  a  little  water.    The 
action  is  very  weak.  Smitacin, 

cc.  Sulphuric  acid  dissolves  it 
with  the  production  of  a  dirty  red, 
hydrochloric  acid,  in  the  cold,  with 
that  of  a  reddish-brown  colour,  and 
the  last  solution  becomes  brown  on 
boiling. 

Constituents  of  the  hellebore, 
particularly  Jervin, 


§  3°9-] 
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c.  Sulphuric  acid  dissolves  it  at 
first  grey-brown;  the  solution  be- 
comes in  about  twenty-four  hours 
blood-red.  Iodino  water  colours  it 
blue.  Narceine. 

B.  It  gives  no  Alkaloid  Re- 
action. 


a.  Sulphuric  acid  dissolves  it 
with  a  beautiful  yellow  colour ; 
mixed  with  nitre,  then  moistened 
with  sulphuric  acid,  and  lastly 
treated  with  concentrated  soda-lye, 
it  is  coloured  a  brick-red. 

Picrotoxin. 

p.  Sulphuric  acid  dissolves  it 
with  the  production  of  a  splendid 
red  colour.  The  substance  renders 
the  heart-action  of  a  frog  slower 

UeUeftorin. 


B.  Is  inactive,  and  becomes  blue 
by  sulphuric  acid;  by  Fronde's 
reagent  *  dark  cherry-red.  Hydro- 
chloric acid  dissolves  it  red.  The 
solution  becomes,  by  boiling,  colour- 
Syringin. 


VI.  THE  WATERY  FLUID  IS  NOW  AGAIN  SHAKEN  UI*  WITH 
PETROLEUM  ETHER, 

in  order  to  take  up  the  rest  of  the  chloroform,  and  the  watery  fluid  is 
saturated  with  ammonia.  The  watery  solution  of  aeonitine  and  emetine 
is  liable  to  undergo,  through  free  ammonia,  a  partial  decomposition ; 
but,  on  the  other  hand,  it  is  quite  possible  to  obtain,  with  very  small 
mixtures  of  the  substances,  satisfactory  reactions,  even  out  of  ammoniacal 
solutions. 

VII.  THE  AMMONIACAL  WATERY  FLUID  WITH 

PETROLEUM  ETHER. 

In  the  earlier  stages  Dragendorff  advises  the  shaking  up  with  petro- 
leum ether  at  about  40°,  and  the  removal  of  the  ether  as  quickly  as 
possible  whilst  warm.  This  is  with  the  intention  of  separating  by  this  fluid 
strychnine,  brucine,  emetine,  quinine,  veratrine,  Ac.  Finding,  however, 
that  a  full  extraction  by  petroleum  ether  is  either  difficult  or  not  practi- 
cable, he  prefers,  as  we  have  seen,  to  conclude  the  operation  by  other  agents, 
coming  back  again  upon  the  ether  for  certain  special  cases.     Such  are  the 

*  Described  »t  p.  239. 
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volatile  alkaloids ;  and  here  he  recommends  treatment  of  the  fluid  by  cold 
petroleum  ether,  taking  care  not  to  hasten  the  removal  of  the  latter. 
Strychnine  and  other  fixed  alkaloids  are  then  only  taken  up  in  small 
quantities,  and  the  greater  portion  remains  for  the  later  treatment  of  the 
watery  fluid  by  benzene. 

A  portion  of  the  petroleum  ether,  supposed  to  contain  in  solution 
volatile  alkaloids,  is  evaporated  in  two  watch-glasses ;  to  the  one,  strong 
hydrochloric  acid  is  added,  the  other  being  evaporated  without  this  agent 
On  the  evaporation  of.  the  petroleum  ether,  it  is  seen  whether  the  first 
portion  is  crystalline  or  amorphous,  or  whether  the  second  leaves  behind 
a  strongly-smelling  fluid  mass,  which  denotes  a  volatile  alkaloid.  If  the 
residue  in  both  glasses  is  without  odour  and  fixed,  the  absence  of  volatile 
acids  and  the  presence  of  fixed  alkaloids,  strychnine,  emetine,  veratrine, 
&c.t  are  indicated. 


THE  PETROLEUM  ETHER  RESIDUE  FROM  AMMONIACAL 
SOLUTION. 


1.  it  ib  fixed  and 

Crystalline. 

A.  The  crystals  are 
volatilised  mth  diffi- 
culty. 

aa. .  Sulphuric  acid 
dissolves  it  without 
colour. 

o.  Potassic  chromate 
colours  this  solution  a 
transitory  blue,  then 
red. 

Strychnine, 


p.  Potassic  chromate 
does  not  colour  it  blue  ; 
with  chlorine  water 
and  ammonia  it  gives  a 
green  colour. 

Quinine. 


2.  It  is  fixed  and 

Amorphous. 


a.  The  purest  sul- 
phuric acid  dissolves  it 
almost  without  colour ; 
sulphuric  acid  contain- 
ing nitric  acid,  red 
quickly  becoming 

orange.  Brucine. 

p.  Sulphuric  acid 
dissolves  it  yellow, 
becoming  deep  red. 

Veratrine. 


y.  Sulphuric       acid 
dissolves     it     brown- 


3.  It  is  fixed  and 
Odorous. 

A.  On  adding  to  tfie 
tcatcli-glass  a  little  hy- 
drochloric acid,  crystal* 
are  left  behind. 

aa.  Its  solution  is 
not  precipitated  by 
plat  in  chloride. 

a.  The  crystals  of 
the  hydrochloric  com- 
pound act  on  polarised 
light ;  and  are  mostly 
needle  -  shaped  and 
columnar. 

Con  line  and  Methyl- 

Coniine. 
p.  The  crystals  are 
cubical  or  tetrahedral. 
Alkaloid  from  Cap- 
sicum. 
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green ;  Fronde'*  re- 
agent red,  changing 
into  green. 

Emetine. 


y.  Sulphuric  acid 
dissolves  it  yellow,  and 
the  solution  becomes 
gradually  a  beautiful 
deep  red. 

SabadiUine. 
B.  The   crystals   are 
easily  volatilised. 

Ooniine. 


bb.  The  solution  of 
the  hydrochlorate  of 
the  alkaloid  is  precipi- 
tated by  platin  chlo- 
ride. 

Sarracinin. 

B.  The  residue  of 
the  hydrochlorate  of 
the  alkaloid  is  amor- 
phous, or,  by  further 
additions  of  HC1,  be- 
comes crystalline. 


aa.  Its  diluted 
aqueous  solution  is 
precipitated  by  platin 
chloride. 

a.  The  hydrochlorate 
salt,  being  quickly 
treated  with  Fronde's 
reagent,  gives  after 
about  two  minutes  a 
violet  solution  which 
gradually  fades. 

Lobeliin. 

0.  The  hydrochlorate 
smells  like  nicotine, 
and  becomes  by 
Fronde's  reagent  yel- 
low, and  after  twenty- 
four  hours  pale  red. 

Nicotine, 

The  hydrochlorate 
is  without  odour,  the 
free  base  smells  faintly 
like  aniline. 

Sparteine. 
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bh.  The  substance  is 
not  precipitated  from 
a  diluted  solution  by 
platin  chloride. 

a.  Its  petroleum 
ether  solution  produces 
no  turbidity  with  a  solu- 
tion of  picric  acid  in 
petroleum  ether ;  but 
it  leaves  behind,  when 
mixed  with  the  above, 
crystals  mostly  of  three- 
sided  plates. 

Trimetkylamine. 

p.  The  petroleum 
ether  solution  gives, 
on  evaporation,  when 
treated  similarly,  moss- 
like  crystals.  The  sub- 
stance is  made  blue  by 
chloride  of  lime,  as 
well  as  by  diluted 
sulphuric  acid  and 
bichromate  of  potash. 
Aniline. 

y.  The  alkaloid  does 
not  smell  like  methy- 
lamine,  and  is  not 
coloured  by  chloride 
of  lime,  sulphuric  acid, 
or  chroraate  of  potash. 
Volatile  alkaloid  of 
the  Pimento. 

VIII.  THE  AMMONIACAL  SOLUTION  IS  SHAKEN  UP  WITH 
BENZENE. 

In  most  cases  petroleum  ether,  benzene,  and  chloroform  are  more 
easily  separated  from  acid  watery  fluids  than  from  ammoniaca],  benzene 
and  chloroform  causing  here  a  difficulty  which  has  perhaps  deterred 
many  from  using  this  method.  Dragendorff,  however,  maintains  that 
he  has  never  examined  a  fluid  in  which  he  could  not  obtain  a  complete 
separation  of  the  benzene  and  water.  If  the  upper  benzene  layer  is  fully 
gelatinous  and  emulsive,  the  under  layer  of  water  is  to  be  removed  with 


§309-] 


DRAGENDORFF'S  PROCESS. 


2SI 


a  pipette  as  far  as  possible,  and  the  benzene  with  a  few  drops  of  absolute 
alcohol  and  filtration.  As  a  rule,  the  water  goes  through  first  alone,  and 
by  the  time  the  greater  part  has  run  through,  the  jelly  in  the  filter,  by 
dint  of  stirring,  has  become  separated  from  the  benzene,  and,  finally,  the 
jelly  shrinks  up  to  a  minimum,  and  the  clear  benzene  filters  off.  Dragen- 
dorff  filters  mostly  into  a  burette,  from  which  ultimately  the  benzene  and 
the  water  are  separated. 

The  principal  alkaloids  which  are  dissolved  in  benzene  are — strychnine, 
methyl  and  ethyl  strychnine,  brucine,  emetine,  quinine,  cinchonine, 
atropine,  hyoscyamine,  physostigmine,  aconitine,  nepalin,  the  alkaloid 
of  the  Aconitum  lycoctonum,  aconellin,  napellin,  delphinine,  veratrine, 
sabatrin,  sabadilline,  codeine,  thebaine,  and  narcotine. 


THE  BENZENE  RESIDUE  DERIVED  FROM  THE  AMMONIACAL 
SOLUTION. 


1.    It    is    for    the    most 

Crystalline. 


part    2.    It    is    for    the    most    part 
Amorphous, 


a.  Sulphuric  acid  dissolves  it 
without  colour,  the  solution  being 
coloured  neither  on  standing  nor  on 
the  addition  of  nitric  acid. 

aa.  It  dilates  the  pupil  of  a  cat 

a.  Platin  chloride  does  not  pre- 
cipitate the  aqueous  solution.  The 
sulphuric  acid  solution  gives,  on 
warming,  a  peculiar  smell 

Atropine. 

p.  Platin  chloride  applied  to  the 
solution  precipitates. 

Hyoscyamine. 


bb.  It  docs  not  dilate  the  pupil. 

o.  The  sulphuric  acid  solution  be- 
comes blue  by  chromate  of  potash. 

aa.  The  substance  applied  to   a 
frog  produces  tetanus.      Strychnine. 

pp.  It  lowers  the  number  of  re- 
spirations in  a  frog. 

Ethyl  and  Methyl  Strychnine. 

p.  Sulphuric  acid  and  bichromate 
of  potash  do  not  colour  it  blue. 

aa.  The   sulphuric    acid    watery 


a.  Pure  sulphuric  acid  dissolves 
it  either  whitish-red  or  yellowish. 


a.  The  solution  becomes  by  nitric 
acid  immediately  red,  then  quickly 
orange.  Brucine. 


p.  The  solution  becomes  by  little 
and  little  brownish-red.  The  sub- 
stance is  coloured  red  by  chloride 
of  lime  solution,  and  it  contracts 
the  pupil.  PhysoeHomine. 
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solution  is  fluorescent,  and  becomes 
green  on  the  addition  of  chlorine 
water  and  ammonia. 

Quinine  and  Cinchonine. 

(The  last  is  more  difficult  to 
dissolve  in  petroleum  ether  than 
quinine.) 

ftp.  The  solution  is  not  fluor- 
escent. Oinchonine. 

b.  Sulphuric  acid  dissolves  it  at 
first  colourless ;  the  solution  takes 
on  standing  a  rose  or  violet-blue; 
on  addition  of  nitric  acid,  a  blood- 
red  or  brown  coloration. 

a.  A  solution  in  diluted  sulphuric 
acid  becomes,  on  heating,  gradually 
deep  blood-red,  and,  when  cooled, 
violet,  with  nitric  acid.  The  aque- 
ous solution  is  precipitated  by  am- 
monia. Narcotine, 


p.  The  solution  in  diluted  sul- 
phuric acid  becomes,  on  heating,  a 
beautiful  blue.  Excess  of  ammonia 
does  not  precipitate  in  a  diluted 
watery  solution.  Codeine. 

c  Sulphuric  acid  dissolves  it 
with  the  production  of  a  yellow 
colour. 

a.  The  solution  remains  yellow 
on  standing.  Acolydin. 


p.  It  becomes  beautifully  red. 

Sabadiiline. 


b.  Pure  sulphuric  acid  dissolves 
it  yellow,  and  the  solution  becomes 
later  beautiful  red  (with  delphinine, 
more  quickly  a  darker  cherry -red.) 

a.  The  hydrochloric  acid  solution 
becomes  red  on  heating. 


aa.  The  substance  acts  on  a  frog, 
causing,  in  large  doses,  tetanus. 

Veratrine. 

pp.  It  is  almost  without  action 

on  frogs.  Sabatrin. 

p.  The  hydrochloric  acid  solution 

does  not,  on  heating,  become  red. 

Delphinine. 


e.  Pure  sulphuric  acid  dissolves 
it  yellow,  and  the  solution  becomes 
later  red -brown,  and  gradually 
violet-red. 

a.  The  substance  even  in  small 
doses  paralyses  frogs,  and  dilates 
the  pupil  of  a  cat's  eye.  Ether 
dissolves  it  with  difficulty. 

Nepalin. 

p.  It  is  easily  soluble  in  ether, 
its  effects  are  not  so  marked,  and 
it  does  not  dilate  the  pupil. 

Aconitine. 
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ii.  Sulphuric  icid  dimEm  tt 
with  an  immediate  deep  red-brown 
colour.  TheOairu. 


.   Sulphuric  acid  dissolve*  it  im- 
mediately blue. 

Su/*tan>->     ■'•■  ■•".■/, j'tm;/iii\i  the 
Papturrinx. 


y.  Its  effect*  ore  still  feeble  ;  it 
dots*  not  diUle  Llie  pupil,  and  is 
with  difficulty  diaeolved  by  other. 

tf.  Sulphuric,  acid  diwolvM  it 
with  a  dark  Riecn  QQlotO    nd  tbo 

notation  becomes,  even  after  a  few 
lecondn,  a  beautiful  Wood-red. 

Alkitluiil  \n  <    mil    of   'fir 

AronituiH 
i*.  Sulphuric    ncid    dissolve*     it 
brown-green,  and  Frohde/s  reagent 
red,  becoming  lieautifully  green. 


IX.  BEAKttTG  OF  THE  AMM0N1ACAL  WATERY  SOLUTION  WITH 
CHLOROFORM, 

This  extract*  the  remainder  of  the  cinchonine  and  papaverine,  nar- 

1'i'iiif,  j»tni  u  snuill    |nitt.i<ni    L»f    iimiphilii',  as  woll    is.-    tin    .dk.duid    fr tin- 

celandine. 

The  Residue  rooM  thb  CBumoroiui. 

ou.  The  eolutiou,  on  warming,  it*  only  slightly  coloured. 

n.   l'Mi,  |fd  1  El  \*  again  cooled,  it  strikes  with  nitric  acid  a  violet-hlm- 
chloride  of  iron  mixed  with  the  substance  yives  11  blue  colour,  FruluV* 
ntgal  iii  •  iii-oivL'-s  it  rialefc  Morphine. 

fi.   It  ii  not  coloured  by  nitrie  acid;  it  i3  also  indifferent  to  chloride  of 
iron.  I  WartonflMi 

£6.  The  solution  beconioe  by  wanning  violet-blue.  Papaverine, 

y.  Sit;  ii  :r<    k  id  diwolvw  it  groeriuh-brown,  and  the  flotation  become*. 
on  KUnding,  blood-red,  \mrefae. 

0,  Sulphuric  acid  dissolves  it  a  violet-blue, 

Alkaloutal  constituent  0/ the  Celandine. 


X.  SHAKING  UF  OF  THE  WATKKY  FLUID  WITH  AJIYL  ALCOHOL. 

From  this  process,  besides  morphine  and  ■olanine,  as  well  as  saIkii, 
the  rrmnnnt*  of  the  convallamnrin,  saponin,  senegin,  and  narceine  are 
al«o  to  be  expected. 

Tub  Amyl  Alcohol  Kbmdub. 

a.  Sulphuric  acid  dissolvo*  it  without  colour  in  the  cold. 

Morphintt  (koq  above). 
b»  Sulphuric  add  dissolves  it  with  the  production  of  a  dear  yellow-red 


3S4 
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and  the  ■  «v.omc*   browniah.     Iodine  weter   colours  it  a  deep 

briwn.     The  alcoholic  solution  ^lutmi  Sq(: 

ft   sulphuric  acid  dissolves  It  grewi Imwh,  baOQialng  red. 

ATarotHftt  (ice  aborft>. 

</  m  acid  duaolvcj  it  yellow,  then  brown  re*!,  becoming  violet 

on  dilution  with  water.     Hydrochloric  acid  di*tfo1v*  it,  and  it  become* 

Kfl  Oil  w;m  [,   >r  i|..  ihr  hefttl  tOttlX)  in   1 1  :•-    •',  -.I.u.i  . 

Cwn<a!I<triiar\n. 
S^dfOOUorifl  Hid  -lioaoivoa  it  fot  Uie  mwt  part  without  colour. 

Sap 

Ak  ftfafl  foregoing,  hut  acting  morn  feebly.  Setugin. 

>j.  Sulphuric  aciti  dissolves  it  immediately  a  pure  red.  On  TCKnJng 
with  sulphuric  acid  nml  bichromate  of  potash,  a  smell  of 

developed.  W 

XL  DRYIXCTHK  UATKKV  KI.I'IIMVITIITIIR  jm> MTU U  OF  POWDKUD 

■.-■-.  ami  trnucmos  ov  ns  ran       n  limed  i  bu  i 

CHLOROFORM. 

Tho  residue  of    the   liwt  chloroform  extract  leecon*   the  number  of 

El  irationK  of  ;»  frog:  ill"  n'-.nlur  i>i  i.in-  -i-i-mikI  iml  iiir.l  chloroform 
extend  booono*  by  wiphnrfcttcid  and  Ml  -hrouate  of  potash.  blue,  pasting 
into  a  permanent  red. 

Aiwdi  •;  pOfftfOS  Off  this  r<*iduo  Incomes  ted  on  wanning  with  dilutad 
anlphiirir  add  (Tumrinr. 


SiiMtni:n   Pkadm   i"it  BtMBiSDfO  KUOI  or  thk  .Ai.kai 

^  !M0.  A  *hort#t  prod***,  ro^ommornlod  conditionally  by  Drog  indorfl 
f«t  hnn-iiii',  rtl.iy«:hninu\  iiuLuiiic,  oinchouiue,  Jiml  I'lniainOj  is  a-  follow*:— 

The  substance,  if  necessary,  is  finely  divided,  and  treated  with 
sulphur:-  vil  (dilute)  until  it  has  a  murk<<j  ieSd  rcuction.  To  Man 
100  ajk  of  bhopatp  (which  hoi  bees  diluted  with  dlatQled  orate  to 
admit  of  il  licit  _  Mitred  Intel),  at  leant  5  to  10  c.c  of  diluted  lulp] 
acid  (1 :  ft)  ate  added*  It  is  diluted  at  50"  fot  a  few  hour*,  filtered,  and 
tha  residua  treated  again  with  100  0,0.  of  water  nt  00".  Tins  extract  i*, 
aftar  a  few  hours,  again  filtered;  Iwth  the  UltraUai  are  mixed  end 
rv.ipor  itcd  in  tl:  sraber-bntb  ...  almoai  &fl  aooaiitenev  .f  a  thin  mi  up. 
II,.  ftnld,  h OWi 1*1  r.  BWfl  DOt  lx>  concotittnUd  too  much,  or  fully  evapor- 
ated to  dryness.  The  rreidue  is  now  placed  in  a  tlnsl;,  nnd  treated  with 
thrtw  <>  fnui  t40MI  Ets  vuluiiio  uf  .ili-olio!  of  00  to  \)tt  pal  r.nl.  I.lir 
mixture  is  macerated  for  twenty-four  hours,  and  then  filtered,  The 
rilttato  is  distilled  oleohobfroe,  or  nearly  no,  but  a  small  amount  of 
alcohol  remnintng  U  not  objeelkm:ih|i«.     The  watery  tluid  is  dilute  I   to 
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about  50  o.c,  and  treated  with  puro  beuzsno;  the  mixture  ia  shaken,  and 
*ft«r  a  Hti.lt?  time  the  honnm*  wrnovwl — fin  optttftttoi  which  h 
After  ill'.'  rvuioval  the  second  Urn--  of  UW  bflaS6D*)  the  watery  fluid  ia 
made  TilfrnlJni   with  ammonia,    warmed   to  -10'  or  60*.  and  the  fro© 

alkaloid  as  .  iq  it  up  with  two  different  application* 

of  benxfin  '  'n  ■  v.ipnmtwui  ><(  tin*  hut<*r,  if  tin-  tilknloid  in  not  loft  pure, 
it  can  be  dissolved  in  acid,  preupituUxl  by  ummoniu,  and  .  i    I 

by  benzene. 

i  .ill,  BVliclbtar'*  Procea*,— A  midlmd  wry  tlinWnt  from  ih<»w  juat  dewribed  i* 
ono  pnottiad  '>■  iohdbUi  Thi*  k  to  pradpitat-  tlw  j>hn*ph<>twigataio  of  the 
alkaloid,  and  tin  B  to  Ubemtl  tho  latter  by  digotitxng  ■'  ■:  .tr  nidi   either 

hydrate  of  barium  or  hydrate  of  calcium,  diawlviiig  it  oat  Q*  nUoroibnrj,  or,  if 
I   limpid  ilwiillntinn,    Tin-  enBtfenlfDOi  of  Seafibler'i  nroesaa  ii  xrwat,  and 
ii  ad  mi'-  of  v.n  pnatll  application.     In  oomptex  mixture*,  It  will  u  mallj  be  found 
u    :  i"    pi    -<■!-    tip    I'lwii'H'l    i.'u..  i  J  i .  1 1. . .  <  i  ;..■  •  i  ■■  ■  *.  i'J*    by  ilmt  t.f  (vcotaii         U  id.  in 
order  to  remoro  OQ  tho  cctoca*  of  load  miwi  I  i  |      Cms  be  thrown 

mi !    Iiy  BBaj  :uul    till    i  IQ0OJ  Of  BUj  I"1    '.'"I  I  i'l    vt   by  eVipuiatiuu.       lVvDiiuliuipstir 

acid  U  a  very  delicate  tort  for  the  alkalnidi,  jiving  a  Ailtta  C  b  thi 

BBOtl    BBfauUa   qaa&tStiej  ijx^9t*  °T  rtryehiiiiic  and     ■  >!  •|uialae),     A  vary 

miailir  method  i  i   by  gorjDonachcin  and  other*  with  tho  aid  of  pbo«pho- 

BU  U  b  Li    "  i  I.     Thi  detail*  of  SeheiUc* '•  procea*  arc  a»  follow  . 
Tlie  OCpuSa  mfltnie  i»   re|w»t«dly  extracted   by    ■  l  •  Jihed  wltli 

fnlpbarlc  icU    I  a  aetnd  ii  tfiponrtod  *i  30  iu  thi  aosrittcfioe  of  *  tato  iTrap  : 

then  dfoted  uuh  wotor,  and,  after  IPVOnl  hntirV  •.mmim  |  nit.  i  .1  ini  cool  plait, 
T<>  tl ..  vte  Altered, 

wa.li.  .1  vrilh  WStM  to  which  kouo  phuapliotuagitic  acid  solution  lis*  been  add<d, 
ami,  whilst  still  Debt,  nuted  lulu  a  flask.     Csnstic  beryte  or  carbonate  of  ihiUmIi  i> 
add-d  to  alkaline-  reaction,  and  after  tbn  llaak  lm*  Uuii  roimvried  wilb  hull**  eon- 
m  heated  at  firat  wlowly,  then  m  f.     Ammonia  jhuI  any 

vrtlatid'  alkalnnlii  ar-  dltm  OfK  into  thn  arid,  ami  ai>  llmrc  tii^l,  mid  can  b* 
''ihiihiukI  lator  hy  »nit.il)!c  methods  Tho  tewtduu  in  llio  tliuti  t*  oarrfullv  'ruporated 
to  dijiioa  (the  riw»  of  baryta  aarlofl  DefiB  ■  ■  Mutated  by  COr),  an<l  then  r.iiucUid 
by  ati  Miij;  aholiol.  On  e»*|>or&tlou  of  the  alcohol.  thi>  alkaloid  U  Kvn«nil]y  mdlciVutly 
[Hire  i»  Iw  rtaiiiimd,  or,  it"  no!  ».  ■  rV^OOlutlOD,  to 

The  author  ha*  had  conaidorablo  experience  of  Schoiblcr  d  procoju,  and 
line  Ofled  it  in  pndpltetfn0  vnriou«  nnimal  MuiiK  hut,  htt  l'imkt.iMv  found 
the  prvcipitale  bulky  and  difficult  to  mas 

1 312.  Orandval  and  Uijoiix'i  Metliod.+— llic  alknlolda  ar«  proelpiiat«d  fmni  « 
eolation  alightly  acidified  by  hydfoclil'i  i  0  add  by  l  lotttti  muf  hydmrj- 

pfltaaajna  iodidfl.    Tbc  precipitate  b  oollceted  en  «  llftat,  mohad  and  th«*u  tzaoa> 

ft'iicd  to  a  (U»k  ,  dtO|i  iniini|i,    a  Jwilutiuu   of  todiniu    ■JUpbidl   i^  100*0  ;  after  rach 

tioa  ill-  luepeoded  i   Mipltate  b  iliakea  and  alio  wad  i»  ^uml  fur  afawmtnntaa, 
and  a  drop  oi  t  i . -   Ihjoid  takan  OQt  and  teatad  with  load  icetate  ;  dirwetly  »  alight 

•  Tl  i   of  preparing  this  r*agant  it  as  follow*. — Ordinary   OOOMI 

aodium  tnngnUte  in  treated  with  half  iu  weij;lit  of  pho-phiri.:  acid,  Iptoiflo  «■ 
1*18,  ami  then  allowed  iu  >Und  fui  some  daya.     riiuaphotun^atic  aeid  «apar»Uii 
in  eryitelsa 

t  "  Doonfr  daa  alnalnldmi  ?i  l'aide  lb  1'iixhir*  doahll  1  I -irieure  el  uc  PafMatam/ 
pai  MM.  A  ilrandval  et  Henri  Lajom.  Jovrn.  rf*  J'hamw,  ^  WT,  t   tmit  152-15G. 


256  POISOJfS:  THEIR   EFFECTS  AND   DETECTION.       [§  :  1 3,  314. 

brown  colour  appears,  *ufficient  wlic  sulphide  has  been  addol.  Tho  liquid  it  bo*  left 
far  lull  *ti. hnnr,  with  occasional  shaking.  Then  sulphuric  arid  li  added  DXlfl  11  lajtuu 
acid,     ■  ilnh'it.i.   I  .-.!,(.  !!..    iii.'iny  miI|»!,:iI»  wrdl  withcd.      In  fh*  nltraU 

will  bi  ^t*  of  any  allcsioid  in  solution  ;  thu  h.jitid  u  now  rnad*  •lkfcliB* 

with  soda  carbonaU  said  sbak»n  np,  m  in  I>mgendorlT»  proccat,  with  appropriate 
siflvciiU  ,  rach,  for  example,  as  Oth  an,   <-r   aostoi 

accordum  to  the   ptrClouJ    llhlftM  tin  anslysl  la  BMraUnJ  fur,  lad  the  N 
(iT.slly  w-pamf  rd  and  t]|ov>'d  to  ovuporifc.  nrhon  tbo  alksloid  t*  found  In  the  residue. 
f  31S.  IdantiHontian  of  tho  IIMaMl,— goring  obtain^!,  m  OM  way  or  othar,  a 
crystalline  or  amorphous  lubataucc,  >uppu»u*l  fco  bi  IB  ailaloid,  or,  at  all  cwnU,  an 
vr^trtbic  it  1 11  i  1  ■:■-.  the  next  atcp  U  to   identify  it.     If  tho  tssts  prtm  in 

i".  p 1,.  1., hi  1  pro  mbim  bn-n  .ipjiii."],  iii.'  oVnmi  vfl3  ban  IisjbjIj  ■jaia  ■  aiBai 

way  towards  lli"  identification  of  the  substance  ;  but  it  is,  uf  001UM,  thuigcrvtts  to 
trout  to  QM  '■  loti  11 

In  nmWoO  Tftflll  rsasarehss  thrrom  wldom  any  coiuid*ral>I**|U.u.tity  of  tin-  maUrial 
to  work  u(oo.  Ueuoc  tho  groatcat  oar*  muut  bo  taken  from  tbo  commencement  not 
tii  VMta  cite  substance  in  useless  te«ts,  but  to  «tudy  well  at  the  outaet  what— hy  the 
method  of  extraction  uacd,  tlir  nStrasjeggtc  appeai-anr*,  the  reaction  U  litntH  i»|*r. 
..m'.  rim aoluldllty  In  different  menstrua—- it  Is  likely  to  tic.     However  nitnut*  the 

<|UMitlt\  TO*r  ho,   il  u  i*««piitial    In   fflfldfl    tt    ttfO    UAfBBjl   MltOj   HI  "r.lcr  In  apply  * 

reiisty  of  tests  ;  hot  a»  any  attempt  to  .In  this  on  tho  ao) id  substance  will  probably 
♦  nta.il  !rw(  Llio  boat  way  U  to  dissolve  it  in  a  watuh-glaai  in  half  a  c.o.  of  alcohol, 
-  iii.  1 ,  or  other  m itable  solvent  Droplcta  of  tiiia  solution  are  then  placed  on  watch- 
jrlojiea  or  slip*  of  nitcroacopii;  fclasa,  and  to  these  drojw,  by  the  aid  of  a  glass  rod, 
diffnmil  rvagimta  cad  bo  applied,  ami  tho  BfaaBgM  rtatchnd  umhi  tin-  micronoona  aa 
tho  drops  slowly  oviporatc. 

§  314.  Sublimation  of  the  Alkaloids.— A  very  beautiful  and  ol^putt 
.ml  t->  tho  identification  of  alkaloid*,  nnd  vegetable  principle*  generally, 
ip  th";r  bohtVtaV  KOWBflll  hoat. 

Alkaloid*,  gluroaidc*.  the  organic  acid*,  Ac,  when  carefully  bated, 
either — (1)  sublime  wholly -without  decomposition  (like  theine,  cyti&iu, 
and  others) ;  or  (2)  partially  sublime  with  decomposition  ;  or  (3)  ore 
ftht&ged  into  DM  Unites  (as,  for  example,  gallio  acid);  or  (4)  melt  and 
tin  it  char  ;  or  (5)  simply  t:har  and  bum  away 

Many  of  theae  phenomena  are  atriking  and  eliaracU?ristic,  taking  pUoe 
at  different  tomporaturoa,  subliming  in  characteristic  forms,  or  leaving 
charaotorwtie  nwduea. 

One  of  tin.'  Ural  U>  employ  subliiiiiitioii  nyHLemuLicully,  ii»  11  means  of 
recognition  of  the  ulhakuda,  &c,  was  Hclwig.*  His  method  >roa  to  place 
a  umall  quantity  (from  4  to  i^()fi  of  a  mgrm.)  in  a  dejiroseion  on 
plntinmn  foil,  COT0T  it  with  a  nliji  of  gloaa,  and  then  carefully  heed.  DJ  ;. 
.iii:lI1  flame.  After  Ilelwig,  Dr.  Ouy  t  greatly  improved  the  proce**  by 
uaing  porcelain  discs,  and  morn  egiiccially  by  the  adoption  of  a  convenient 
apparatus,  which  may  be  termed  "the  subliming  cell."  It  is  essentially 
I'limpoeed  of  a  ring  of  glass  from  -J  to  J  of  an  inch  in  thicknotx,  such  an 


"  i5oa  Miirtaarp  in  tier  Toxicoloyit. 
t  norm.  Jmtm    rm«,  [%).  vitj.  71»  ;  It.  10,  68. 
i*75. 


fortntic  Xtdieine,  London. 


I  3'4] 


SUBLIMATION  OF  THE   ALKALOIDS. 


257 


may  be.  obtained   !  | .  o]  tubing,  the  cut  surfaces  being  grnmwl 

Tierfcctly  smooth.  Thi.i  circle  in  COBTftftftd  into  a  closed  evil  by  ruetiug 
it  on  one  of  the  ordinary  thin  dines  of  glass  need  a*  ft  covering  for  micro- 
scopic purpose*,  nnd  supporting  a  similar  disc.  The  coll  was  placod  on 
a  brass  plate,  provided  wil.li  a  nipple,  wliich  carried  a  thermometer,  nnd 
WU  hi  it  -1  ly  B  ■  ■iiui'.l  BUBO  Applied  midway  between  the  thermometer 
and  tho  coll ;  the  heat  was  raised  very  gradually,  and  tho  tompornturo  at 
hi/.'  took  place  was  noted.  In  &hJl  way  Dr.  tf»uy  made 
determinations  of  the  subliming  ]>oinU  of  a  largo  number  of  aubbtuuects, 
and  tho  niicroAcopi*-  -f  th»s  Mihliinatw   were  described  with 

tho  greatest  fidelity  nnd  accuracy.  On  repenting  with  earn  Dr.  Guy's 
datarmfnaWcmtj  however,  I  could  in  no  Mingle  instance  agree  with  his 
subliming  points,  nor  with  the  apparatus  he  figures  and  describee  could 
two  consecutive  observations  exactly  coincide*.  Further,  on  examining 
the  variona  subliming  tamppTnturaa  of  substance*,  as  stated  by  different 
pira,  tho  widcat  discrepancies  wore  found — differences  of  2  or  even 
3  degree*  might  be  referred  to  errors  of  observation,  a  want  of  exact 
coincidence  iu  tho  thorruonietew  employed,  and  the  like  ;  but  to  what, 
for  exempli',  en  wo  ascribe  the  irreconcilable  iMmtntfl  vhlcl)  hftTC 
hem  madi  with  ny.,ird  t<<  thei  i  ■  ?  Arc-online  b>  Str.iueh,  thi*  miWuim:i 
sublime*  at  177";  according  to  Mulder,  at  184'7W.  ilut  that  both  of 
these  observations-  deviate  more  than  70'  from  tho  truth  may  be  proved 
by  any  one  who  care*  to  place  n  few  nigrum,  of  thcine,  enclosed  hntwem 
two  watch-glassee,  over  the  water-bath  ;  in  a  few  minutee  a  distinct 
sublimate  will  condense  on  tho  upper  glass,  and,  in  point  of  fact,  theine 
will  ha  f<mnd  to  sublime  several  degrees  below  100'. 

Since  this  p'Mt  iliv.-it'cin  \  uf  opinion  Ls  not  found  cither  in  tho  specific 
gravity,  or  tho  boiling-points,  or  any  of  the  like  determinations  of  the 
phyaicnl  properties  of  a  substance,  it  is  wlf-evidvnt  that  the  processes 
hitherto  used  f<>r  Lite  ileterriiinaiiori  uf  Huhliining  pnintx  are  !.u.U\  The 
sources  of  error  arc  chiefly-— 

(1.)  Dafeetl  in  tho  apparatus  employed— tho  temperature  read  being 
rather  that  of  the  metallic  surface  in  the  immediate  vicinity  of  the 
thermometer  than  of  the  substance  itself. 

(3.)  Tho  wnnt  of  agreement  anions  observers  as  to  what  should  be 
■  i  a  -  Viiiim  it"     on©  considering  a  eubltmato  only  that  which  ia  evident 
Id  the  naked  eye,  another  taking  cognisance  of  the  earlie«t  microscopic 
film. 

(3.)  No  two  pontons  employing  the  same  process. 

With  regard  to  the  appuratus  employed,  1  adopt  Dr.  Guy's  subliming 
cell  ;  but  the  cell,  m*t«»|  <»f  renting  nn  ;i  uiet'dlir  wdid,  floats  nil  a  memllie 
fluid.  For  any  temperature  a  little  above  100&  this  fluid  is  mercury,  but 
for  higher  te.mporatnros  fusiblo  metal  is  preferable. 

B 
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The  exact  procedure  ia  as  follows : — A  porcelain  crucible  (a  in  tig.), 
about  3  inches  in  diameter,  u  nearly  6U«m1  with  mercury  of  fusible 
metal,  a»  t>jo  qm  may  >*e  ;  a  minute  *rw»ck  (or  two  or  thrse  cryaula  of 

i in-  nbsl  nil ■■■  bo  be  t>.Mni:n:ii)  ii  ]i:.i.<ii  on  »  ii,it  disc  d fnt sotoopfc 

covering  gloss,  floated  on  tlic  liquid,  ami  the 
cell  U  completed  by  tho  glass  ring  and  upper 
iliac.  The  jtoreehiin  dtnolblfl  If,  RUppostad  on  a 
A  bnwa  plate  (6),  fixed  to  a  retort-stand  in  the 

usual  way,  and  protected  from  the  nnsyrnaj 
y|k  coaling   offeeta   of    currents   of    air   by   being 

(I  covered  by  u  flunk  (r),  from  which  the  bottom 

\gMa  k*"  ^W3a  removed.     The  neck  of  tho  flask  con- 

=r=^*^'-l        veniently  support*  *  thermometer,  which  passes 
j  through  a  eork.anil  the  hnlhof  ihi>  thermomWiT 

V  is  immersed  in  tin-  1  ».-»t! ■  of  U^ttSd  motol.     In 

£■  the  tint  examination  of  a  anbAtancc  the 

v^Jt^^      peroture  ia  ruisud  socio  what  rapidly,  taking  off 
jj*-     ^^fal        {]"'  "11**  ''■*'  witM  ,!  forceps  at  every  10*  and 
1  X  :   i"'   a  fresh  disc,  until  tho  sur> 

etsueo  is  destroyed.     The  neeoud  cxnmiiinl 
S)  H||M1       (  ia  conducted  much  mora  slowly,  and  the  disc* 

<  .-hanged  at  every  4*  or  ft0,  whilst  tho  Anal 
dotenni  nation  i*  effected  bj  aisiDJ  the  tcmpe-ratiin-  with  gmt  caution, 
and  exchanging  the  diaco  at  about  the  pointo  of  change  (already  partially 
itt'Urjiiini'il)  n:.  All   the  disc*  nr<?   examined  micro- 

ecupiuilly.  The  moot  convenient  definition  of  u  sublimate  ia  Lliia —  tha 
most  minute  films,  dot*,  or  crystal*,  which  -ml*  <iWrvcd  by  J-imh 
power,  and  which  arc  obtained  by  keeping  the  lubliming  cell  at  a  dolinite 
temperature  for  60  second*.  The  commencement  of  many  RiibhmatP* 
aasuuiua  the  shape  of  dote  of  extraordinary  minuteness,  tuiitc  imivd»li-  to 
the  unaided  oye  ;  and,  on  tho  other  hand,  eiace  the  practical  value  of 
sublimation  is  mainly  as  nzi  aid  to  other  method*  for  the  recognition  of 
siihatftncA*,  if  we  g>  beyond  ../•//  intervala  of  time,  the  operation, 
otherwiac  aim  pic  and  apcedy,  becomea  cumbersome,  and  loewa  itn  gajntaJ 
applicability. 

XheffS  ia  also  considerable  duaWOpajMQ  of  statement  with  regard  to  tho 
iiioltiii,'  p«'i[  I  <>f  slknloidal  bodies  ;  in  muiiy  instances  a  viscous  sUtn 
intciM  n.»  licfore  thn  final  complete  resolution  into  fluid,  and  one 
observer  will  consider  tho  viscous  state,  the  other  comploto  fluidity,  as 
the  melting-point 

In  the  melting-points  given  below,  the  same  apparatus  was  used,  hut 
tho  aubatanoe  was  ftbnpK  ;  ■■'■  1  oil  a  thin  disc  of  glass  floating  on  tho 
metallic    bath    before   describad   (tho   coll   not   being   completed),   and 
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examined  from  timo  to  timo  microscopically,  for  by  this  means  alone  can 
tlie  first  drops  formed  by  tho  most  minuta  and  closely-adherent  crystal* 
to  the  glacis  be  discovered 

Cocaine  molt*  at  93\  and  give*  a  fauit  sublimate  at  98*;  if  put 
bctwoon  two  watch-glasses  on  tho  water-bath,  in  fifteen  minute*  there  is 
a  gorxl  rlond  on  the  upper  glass. 

Acoiiitine  turns  brown,  and  melt*  nt  179"  C. ;  It  gives  no  dlttttllabtlfl 
sublimate  up  to  100'. 

Morphine,  nt  IfiO",  clouds  the  upper  due  with  nobuhn;  tho  nebula) 
arc  ir-oKril  l»y  Iii;;li  iu;i-ii:^  in-  ptiwi«r<  inln  iiiinwfe  dottj  tb  MO  dots 
gradually  become,  coarser,  and  are  generally  converted  into  crystals  at 
188*  j  the  alkaloid  browns  at  or  about  200". 

Thebaine  sublimes  in  theine-like  crystals  at  135' ;  at  higher  tempera- 
tures (160*  to  200*),  needles,  cubes,  and  prisma  are  observed  Tho 
residue  on  the  lower  disc,  if  examined  before  carbonisation,  is  fawn- 
coloured  with  non -characteristic  spots. 

Narcotlne  given  no  sublimate  ;  it  melts  at  105"  into  a  yellow  liquid, 
which,  on  raising  the  tcmjiemlurc,  ever  becomes  luvWIWC  bo  BU3  black- 
ness. On  examining  tho  residue  before  carbonisation,  it  is  a  rich  brown 
amorphous  substance ;  but  if  narcotine  be  heated  two  or  three  degrees 
above  its  melting-point)  anil  then  cooled  slowly,  the  residue  is  crystalline— 
long,  fine  needles  radiating  from  centres  being  common. 

Norceine  jjive*  no  sublimate  ;  it  melts  at  134"  into  a  colourless  liquid, 
which  undergoes  at  higher  tomporaturea  tho  usual  transition  of  brown 
colours.  The  rrTfitaiMia.  hcutcd  a  few  dagrOM  ibora  its  melting-point, 
and  then  allowed  to  cool  slowly,  shown  a  straw-coloured  residue,  divided 
int  >  loin's  or  drops  containing  feathery  crystals. 

Papaverine  givas  no  sublimM'-  11  melts  at  130".  The  residue,  heated 
a  little  tbovi  fa  nifliiii ■■-;» oi&t,  and  tlmn  slowly  cooled,  is  amorphous,  of 
a  lifc'ht  brown  colour,  and  in  no  way  characteriatic 

Hyoscyamina  gives  no  crystalline  kuMumm.  ■  melts  at  K9",  and 
"  fa  gnat  [nrt  without  decomposition.  It  melt*  into 
an  almost  colourless  fluid,  which,  when  solid,  may  exhibit  a  network  not 
unlike  vegetable  parenchyma;  on  rnoi  i-Mim.:  tin*  network  with  water, 
inf.-rliriri^  crystal*  immediately  appear.  If,  however,  hyo.  1  :.n,>  be 
kept  at  94'  to  9&*  for  a  few  Q  id  then  slowh 

of  tho  spots  are  arborescent,  and  tho  apotn  thomoolvco  cryotalline. 

Atropine  (daturine)  molts  at  97" ;  at  123*  a  faint  mist  appear*  on  the 
Bppatdiafl,  Crystals  cannot  be  nhta  ned ;  tin*  rmt(lin>  i«.  col  characteristic. 
Solaniiio. — The  upper  disc  is  dimmed  with  nebulas  at  190",  which  arc 
coarser  and  more  distinct  nt  higher  tomporatVMj  at  200"  it  begins  to 
brown,  tad  HUB  melts;  the  residue  consists  of  amber-brown,  non- 
characteristic,  drops. 
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(c)  Between  150*  ami  200*.  cy.,  uuliciu. 
(-/.)  Abovo  200",  <•.</„  eolonins-. 

3.  Those  which  neither  melt  nor  give  a  crystalline  sublimate,  «\jj, 
Mptipfai 

Jj  31fi.   Melting-point  — The  method  of  suhlminti.m  just  given  also 

ilcbTtiiilio     thfl     in.-!|.i:r'.|iiMt!  dii-h     :i     detain  tnat-ioli     will,     liOWCtW, 

seldom  compare  with  itn-  nn-lt injar-points  of  the  various  alkaloids  as 
D  in  text-booka,  bocaiMQ  tho  lattoT  melting-points  arc  not  deter- 
mined in  the  same  way.  The  usual  method  of  determining  raelting- 
[kjIiiU  ifi  to  place  a  very  small  quantity  in  a  glara  tuba  closed  at  one 
end  ;  the  tube  should  bo  almost  capillary.  The  tube  is  fastened  to  a 
thermometer  by  means  of  platinum  wire,  and  then  the  bulb  of  tho 
thermometer,  with  Its  attached  tube,  is  immersed  in  strong  sulphuric 
acid  or  par.ifFm,  contained  in  a  rlask.  Tho  thermometer  ehcudd  V 
suspended  midway  in  tho  liquid  and  heat  carefully  applied,  so  as  to 
raise  the  temperature  gradually  and  equably.  It  will  be  found  that 
rapidly  tftldng  the  heat  gives  a  different  muKingqioint  to  that  which 
is  obtained  by  slowly  raising  the  heat  During  the  process  careful 
watching  is  neceraary :  most  substances  change  in  hue  before  thoy 
actually  melt.  A  constant  m>'King-|H>int,  however  often  n  substance 
is  purified  by  reerystullisation,  is  a  sign  of  purity. 

§  316.  Identification  by  Organic  Analysis,— In  a  fow  cases  (and  in 
I  few  only)  the  analyst  may  have  sufficient  material  at  hand  to  make  an 
organic  analysis,  either  as  a  means  of  identification  or  to  confirm  other 
tests.  By  the  vacuum  process  described  in  "  Foods,"  in  which  carbon 
and  nitrogen  aro  determined  by  measuring  the  gnse*  evolved  by  burning 
the  organic  substance  in  as  template  1  vncnum  as  can  he  obtained,  very 
minute  quantities  of  a  substance  con  be  dealt  with,  ami  ftfl  uAo&  and 
nitrogen  determine  I  » 1 1 1 1  ta.r  a.-.-.nr.ioy,  It  ie  found  in  practice  that 
the  carbon  determinationanppea!  more  reliable  tluui  those  of  tho  nitrogen, 
and  there  are  obvious  reason.*  why  this  »hmild  be  80. 

Theoretically,  with  the  improved  gas-measuring  appliances,  it  is  possible 
tomcasuro  a  c.c.  of  gas;  but  few  chemists  would  care  to  create  a  formula 
on  loss  than  10  c.c  of  CO,  Now,  since  10  c.c.  of  CO.,  is  equal  to  €"33 
mgrnw.  of  carbon,  and  alkalosis  Iftttgft  at  least  half  tlieir  weight  of 
carbon,  it  follows  that  12  mgrms,  of  alkaloid  represent  about  the  smallest 
quantity  with  which  a  reliable  single  combustion  can  ho  made, 

1  In-  fallowing  table  gives  a  considerable  number  of  the  alkaloids  and 
alkaltiidal  bodies,  arranged  acourding  to  their  content  in  carbon  : — 
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[§  317. 


TABLE  SHOWING  THE  CONTENT  OF  CARBON  AND  NITROGEN  IN 

VARIOUS  ALKALOIDAL  BODIES. 

Carbon.  Nttrogm. 

Aeparagin, 36  38  21*21 

Methylamine, 3871  46*17 

Betaine, U'U  1037 

Theobromine 46*67  81-11 

Thein 49*48  28*86 

Indioan, 49*60  2 -22 

Muscarine, 60*42  11*77 

Lauro-oeraMn 62*47  1*68 

Amanitinc 67*60  18*46 

Narceine, 69*68  8*02 

Colchicine 60*63  4*16 

Oxyaoanthine, 60*67  4*42 

Solanine, 60*66  1*68 

TrimethyUnrine, 61*02  2873 

Jeirine, 61*08  6*14 

Sabadilline, 61*29  8*46 

Aconitine, 61*21  2*16 

Nepaline,         .                          ...  63*09  212 

Colchicein, 63*44  4*38 

Vwatroidine 68*8  3*1 

Narcotine 63*92  3*39 

Veratrine 64*42  2*91 

Delphinine, 64*65  3*42 

Phyaoatigmine, 66*49  16*27 

Rhceadine, 66*79  3*66 

Cocaine, 66*44  4*84 

Gelaemine, 6700  7*10 

Conhydrine 67*12  9*79 

Staphiaagrine 67*5  3*6 

Chelidonine 68*06  1284 

Atropine,  Hyoecyamine,  ....  70*68  4*84 

Sanguinarine, 70*69  4 '33 

Papaverine, 7079  4*18 

Delphinoidine, 70*9  3*9 

Morphine  and  Pipeline,    ....  71*68  4*91 

Berberine, 71*64  4*18 

Codeine, 72*24  4*68 

Thebaine, 78*81  4*60 

Cyturine, 73*86  12*92 

Nicotine, 74*08  17*28 

Quinine, 7502  8*64 

Coniine, 7681  11*20 

Stryohnine, 77*24  8-92 

Curarine, 81*61  6*28 

§  317.  Quantitative  Estimation  of  the  Alkaloids. — For  medico-legal 

purposes   the   alkaloid   obtained   is   usually  weighed   directly,   but   for 

technical  purposes  other  processes  are  used.  One  of  the  most  convenient 
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of  those  is  titration  with  normal  or  dccinonnal  sulphuric  acid,  a  method 
applicable  to  a  few  ulknloids  of  marked  basic  powers — e.g.,  quinino  in 
readily  ami  wsili  aOGUflUrj  estimated  In  this  way,  the  alkaloid  being 
dissolved  ui  a  known  yuIuxuo  of  the  acid,  and  then  titrated  bock  with 
soda.  If  a  large  number  of  obnorvatww.  arc  U>  !»'.  randf,  i-.u  ucitl  may  1><; 
prepured  oo  that  each  e.c.  equal*  1  mgrm.  of  quinine.  A  reagent  of 
1  il  ftppUoatloo  U  fimrid  in  th»  ao-cidlcd  Mayr*  rtfaymt,  which  con- 
si*  to  of  13546  gnus,  of  mercuric  cklorid<\  and  49'8  grunt,  of  iodide  of 
potassium  in  n  litre  of  wuter.     Each  c.c  of  tuck  solution  precipitated — 

Of4te70hafaM .  1)1*7  grm. 

„  Uracina, -0233     „ 

„  Quinine -0108     „ 

„  Cinchoninc -OlOa     „ 

„  Quinidiuc -0120     „ 

..Atrophy 0145    „ 

M  Aconitino, -0268     „ 

,,  Voi'*tnn^, DUtSU    „ 

„  Morphino, •0000     „ 

„  Karcoime 0213    ,, 

„  Nicotine *O0*05  „ 

..  C.miiiH', MfU  .. 


The  final  reaction  U  found  by  filtering,  from  timo  to  time,  a  drop  on  to  a 
gla*s  plate,  roiting  on  a  blackened  surface,  and  adding  the  te«t  until  no 
precipitate  appears.  The  results  are  only  accurate-  when  the  strength  of 
the  solution  of  the  alkaloid  is  about  1  :  200 ;  so  that  it  is  absolutely 
necessary  first  to  ascertain  approximativoly  the  amount  present,  and  thou 
to  dilute  or  concentrate,  as  the  case  may  lx>,  until  tho  riro|»rtion  men- 
UOBtd  in  obtained. 

A  convenient  mothod  of  obtaining  the  sulphate  of  an  alkaloid  for 
quantitative  purposes,  and  especially  from  orgnnic  fluid*,  \h  that  recom- 
ided  by  Wagner.  The  fluid  is  acidulated  with  sulphuric  arid,  and 
the  1  iUled  by  a  solution  of  iudim*  in  iodide  of  potassium. 

The  precipitate  is  collected  and  dieeolTcd  in  an  aqucour  •iutinti  of  hypo- 
sulphite of  soda.  The  filtered  colution  is  again  precipitated  with  the 
iodine  reagent,  and  thfl  pnafpftfttfl  dissolved  iu  sulphurous  acid,  whirl). 
on  evaporation,  leavea  behind  tho  pure  sulphate  of  the  baeo. 

It  is  also  very  useful  for  qu:iv.ii:.t:\i:  | ■nrpi. ..  ■•.  i'»n  !ntir  :m  al  haloid 
with  gold  or  platinum,  by  treating  the  solution  with  the  chlorides  of 
either  of  those  racial*  the  :ulc  an  to  selection  being  to  give  that  ructul 
tho  preference  win  tfa  yi«  Ids  tho  most  insoluble  and  the  most  crystalhsuble 
compound. 

The  following  table  gives  tha  p«rceiiwge  of  gold  01  platinum   left  on 

Igattko  of  the  doablt  salt. — 
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Atropine,       . 

AoonitiDe,     . 

Araanitine,   . 

Berberine,    . 

Brueine, 

Cinchonine, 

Cinchonidioe, 

Codeine, 

Coniine, 

Cunuine, 

Delphiuine, 

Delphinoidine, 

Emetine, 

Hjoaoyamine, 

Morphine,    . 

Muscarine,     . 

Narcotine,      . 

Karceine, 

Nicotine,       . 

Papaverine, 

Pilocarpine, 

Piperine, 

Quinine, 

Strychnine, 

Thebaine, 

Theine, 

Theobroniine, 

Veratrine, 


Gold. 

PUtinom. 

31-67 

■■• 

WO 

... 

44-28 

... 

29  16 

18-11 

... 

16-62 

*•• 

27-86 

■•• 

27-87 

... 

19*11 

... 

29  88 

... 

32-66 

267 

... 

290 

16-8 

... 

297 

84'6 

... 

■■• 

19*52 

4301 

... 

157 

16-9 

... 

14-52 

••• 

34-26 

•** 

17-82 

86  6 

23-6  to  25 

... 

127 

40-0 

26-26 

29*16 

18-16 

••• 

1871 

87-02 

24-68 

... 

25-66 

21*01 

*•• 

IL— Liquid  Volatile  Alkaloids. 


THE    ALKALOIDS    OP   HEMLOCK— NICOTINE PITCRIK SPARTEINE. 


1.  THE  ALKALOIDS  OF  HEMLOCK  (CONIUM). 

5  318.  The  Conium  maculaium,  or  spotted  hemlock,  is  a  rather  common 
umbelliferous  plant,  growing  in  waste  places,  and  flowering  from  about 
the  beginning  of  June  to  August.  The  stem  is  from  three  to  five  feet 
high,  smooth,  branched,  and  spotted  with  purple ;  the  leaflets  of  the 
partial  involucres  are  unilateral,  ovate,  lanceolate,  with  an  attenuate  point 
shorter  than  the  umbels ;  the  seeds  are  destitute  of  vittce,  and  have  five 
prominent  crenate  wavy  ridges.  The  whole  plant  is  fcetid  and  poisonous. 
Conium  owes  its  active  properties  to  a  volatile  liquid  alkaloid,  Coniine, 
united  with  a  crystalline  alkaloid,  ConhydHne. 

§  319.  Coniine  (conia,  conicine),  (C8H17N) — specific  gravity  0-802  at 
0*;  melting-point,  -2'6*;  boiling-point,  166'6°.  Pure  coniine  has  been 
prepared  synthetically  by  Ladenburg,  and  found  to  be  propyl-piperidin& 
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C^II^NCjUy,  but  tho  ayntlieUcully-preiiarud  pIptridilN  boa  no  action  011 
polarised  light.  By  uniting  it  with  dextro-mrtaric  acid,  and  ovaporntiug, 
it  i«  possible  to  •eparato  the  substance  into  dcxtro-propyl-piporidina  and 
huvo-prupyl-piperidiue.  The  former  is  in  every  rwpect  idi<:iticn]  with 
comma  from  liomlock ;  it  is  a  clear,  oily  fluid,  possessing  a  peculiarly 
unpleasant,  mouacy  odour.  One  part  is  soluble  in  1G0  part*  of  water,* 
in  8  parts  of  other,  and  in  almost  all  proportion*  of  amyl  alcohol,  chloro- 
form, and  Ixinzone.  lb  readily  fobttilisiw,  mid,  pmvidnl  i.ir  i:.  rxtduih'd, 
may  bo  distilled  unchanged.  It  ignite*  nisily,  and  hum*  with  a  smoky 
flam*.  It  act*  ait  u  strong  buso,  precipitating  tho  oxide*  of  metals  and 
alkaline  iMirt.li-  from  their  solution*,  mid  ii  rTWgul*t*e  iDxOMBi  QoollM 
forma  salt**  with  hydrochloric  acid  (CeIIlftN.HCl)»  phosphoric  acid,  iodic 
acid,  and  oxalic  aoid,  which  are  in  well-marked  cryatok  The  aulphatc, 
nitrate,  ucetato,  and  tartrnto  arc,  on  tho  other  hand,  non-crystalline. 

If  ODUiiiM  ia  oxidised  \rilh  nitric  acid,  or  hichromaLo  of  pofcush,  and 
diluted  sulphuric  acid,  butyric  acid  is  formed;  and  runce  the  latter  had 
an  unmistakable  odour,  and  other  oliaraoteriatic  proper  tic*,  it  ha*  been 
proposed  as  a  Uat  for  cornine,  Tlii  n;»y  i<  eonvMrmmtly  performed 
thua: — A  crystal  of  poUuwm  bichioinntr  ii  |  i.t  at  th«  bottom  of  a  Lost- 
tube,  and  aoiuo  diluted  sulphuric  acid  with  a  drop  of  tho  supposed 
coniino  ndded.  On  heating,  tho  butyric  acid  reveals  itself  by  its  odour, 
and  can  be  distilled  into  baryta  water,  the  butyrate  of  baryta  being 
sulweiiuently  separated  in  the  usuul  way,  and  decuui|>osed  by  tmlphuiio 

Another  Utat  for  coniine  is  the  following: — If  dropped  into  a  solution 
of  alloxan,  tho  latter  is  coloured  nftnr  a  fnw  minutes  an  intense  purplu- 
i<-d,  and  white  needlo-eliaped  crystals  are  separated,  which  dissolve  in 
cold  potash-lyo  into  a  ^beautiful  purine  blue,  and  emit  an  odour  of  tho 
Uwe.f  Dry  hydrochloric  Mid  gives  a  purpl"  ivd,  tln-n  an  indigo-blue 
Colour,  with  coiiiiiH-  ;  lmt  (f  the  acid  ia  not  dry,  thtfa  b  faOBfd  a  bluish- 
Krcen  crystalline  mass,  Thia  teat,  however,  is  of  little  value  to  tho 
lexicologist,  the  pure  aubatanco  alone  responding  with  any  definite  result 
Tho  ordinary  precipitating  agents,  according  to  Drugeudorfl,  act  as 
follows  :  — 

Potass  bismuth  iodide. 

1  :  2000,  n  strong  ornngo  precipitate. 

1  ;  8000.    The  drop  of  the  reagent  is  surrounded  with  a  muddy  botdw. 

1  :  1000.   Tho  drop  of  tho  reagent  is  surrounded  with  a  muddy  border. 

1  :  5000,  still  perceptible. 

1  :  0000.     The  last  limit  of  the  reaction. 

*  The  saturated   watcsy  aulutiun  of  coniino  at   15%   Loceaios  cloudy  If  gently 
warni.-l,  u  ]  .  ban »|pda  on  oooUag. 

t  Sohwarwnbaoh,  yurrtjjahrmthr.  /.  jrmku  Pharm.,  viy.  170. 
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MKttplioaiiolyWic  acid  give*  a  strong  yelkw  precipitate;  limit, 
1:5000. 

Potaaa,  rrmcuric  iodida  give*  a  cheesy  precipitate  ;  limit,  1  :  1000  in 
neutral,  1  :  800  in  anid,  mlulicn. 

Potaaa  casimJc  iodide  gives  an  amorphous  precipitate,  1 :  300.  The 
l^cipiUte  in  soluble  in  txtxm  of  the  prtoipiUat  (XicoUne,  under 
similar  circumstances,  gives  *  CTyataHin*  precipitate.) 

Fliickiger  recormm-nil*  i)\*  following  Miction  :* — "  Add  to  10  drops  of 
rllicr  in  a  shallow  kUw  crystallising  di*h  2  drops  of  coniine.  And  eorer 
with  filter  paper.  Sot  upon  the  paper  *  ee-Disooo-sisod  watch  glass 
ooaUining  bromine  water,  and  invert  a  beaker  over  the  whole  arrange- 
menu  Nctxllt;  -Jinped  crystals  of  coniine  liytlro-hniraiue  una  form  in 
the  dieh  us  wrll  aa  in  the  watch-glass."  Hydrochloric  acid,  need  in  Uie 
same  war,  iruUad  of  bromine  water,  form*  with  coniine  niicroeoopte 
nwllMof  enniinr  hydrorhlorat* ;  both  the  hydro-bromide  and  the  hydro- 
chlorate  doubly  refract  light  Nicotine  does  not  reapond  to  thia 
reaction. 

Coniine  forms  with  carbon  dirulphide  a  thioculphatc  and  a  sulphite. 
If  carbon  disulphide,  therefore,  be  shaken  with  an  aqueous  notation  of 
coniine,  the  watery  solution  gives  a  brown  precipitate  with  copper  anl- 
plink,  colours  ferric  chloride  solution  dork  brown  ltd,  and  gives  a  milky 
opalescence  with  dilute  acitU.  If  coniine  itself  i*  added  to  carbon 
diaolphid*,  ttntl  l«  evolution  of  heat,  aeperotirin  of  sulphur,  and  forma- 
Uou  of  thi<j«ulphate.     Nicotine  does  not  reapond  to  thia  reaction. 

J  320.  Other  Coniine  Baa**.—  Methyl-  and  ethyl-  coniine  have  boon 
prepared  synthetically,  and  are  l»oth  similar  in  action  to  coniine,  but 
somewhat  BOH  KDd  ne.     By  the   reduction  of  ooniine  with  zinc 

dust  couyriu*  (CfHuy)  U  formed ;  between  coniine  and  conyrine  elands 
coniooine  (C,HuXO).  l)e  Conirn.k  has  made  synthetically  by  the 
addition  of  0  atoms  of  hydrogen  to  ft  collidine,  a  now  fluid  alkaloid 
<C,H|,N'4  CH  =  l\H,:X)?  which  he  has  called  itpcSmUm:  it  has  the 
aarue  formula  aa  coniine.  Paraconiine  Schiff  prepared  synthetically 
from  ammonia  and  normal  butyl  aldehyde  ;  it  has  the  formula  CfcUwN, 
and  therefore  differ*  from  coniine  in  containing  two  omnia  lew  of  hydrogen. 
All  the  above  have  a  similar  physiological  action  to  coniine.  a-olillW- 
olino  (C,jH„N),  prepared  by  15aurath  from  benialdehydc  and  picoline,  ia 
aiiilogous  to  coniine,  and  according  to  FsJck  has  similar  action,  but  ia 
mora  powerful. 

§331.  Plmnnnocutical  Preparation*. — The  percentage  of  cobBbI 
the  plant  itwlf,  ond  in  pharmaceutical  pre]<arntiona,  can  >»e  approximately 
determined  by  distilling  the  coniine  over,   in   a  partial  vacuum,*  and 

•  £mrfiou.  by  T.  X.  Fluckiirrr,  Drtroit,  1W1 

f  This  is  euily  »rT«tMl  hy  uniting  anaak  containing  thn  alkaloi<Ul  fluid,  air-tight. 
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titrating  the  diutillato  with  Mayor*  reagent,  eAch  c.c.  -about  "00416  grm. 
of  coniinc  It  npi«a»  to  be  necc«*ttry  to  add  powdered  potoaaic  chloride 
and  a  Binall  quantity  of  diluted  sulphuric:  ncid  tafcirn  titrating,  or  the 
precipitate  does  not  separate.  In  any  case,  the  end  of  the  reaction  is 
difficult  to  observe.* 

Tho  fraah  plant  ia  satd  to  contain  from  shout  '04  to  '00  per  cent.,  and 
the  fruit  about  0'7  Ml  cent  of  coniinc.. 

Tho  ofiicinal  preparations  ore — the  Iosyo*,  tlio  fruit,  &  tincture  of  the 
fruit,  an  extract  of  the  leaves,  the  juice  of  the  leave*  (Suttiu  conii),  a 
coni|xumil  hemlock  pill  (composed  of  extract  of  hemlock,  ijtccnciiaiiha, 
and  treacle),  an  inhalation  of  confine  (Vapvr  wnW),  nud  a  poultice 
(Catapl<wnia  <\»rti'«)  made  with  tho  loaves. 

§  522.  Statistics  of  Confine  Poisoning.— F.  A.  Kulck  t  ha*  been  able 
to  collect  17  (!mgi  of  death  recorded  in  medical  liloralurv,  up  4o  the 
year  1880,  from  either  coniinc-  or  hemlock.  Two  of  these  coses  wore 
•  iKiurial  (murders),  1  emudftl,  3  cases  in  which  coniinc  had  been  u*cd 
medicinally  (in  one  inaUnce  tho  extract  had  been  npplied  to  a  cancerous 
breast;  in  the  other,  d>*alh  via*  produced  from  the  injection  of  an 
infusion  of  hemlock  leave*).  Tho  remaining  l'J  were  cose*  in  which 
the  root,  leave*,  or  other  portion*  of  th«  piont  had  boon  ignorantly  or 
n'-nd-nUlly  eaten. 

S  323.  Effects  on  Animals. —  It  destroy*  nil  forms  of  animal  life,  The 
author  made  some  jeara  ago  an  invest! Ration  as  to  its  action  on  tho  common 
blow-fly.  Droplets  of  coniino  warn  applied  to  various  part*  of  blow-Aiaa, 
whUk  were  than  placed  under  glass  anodes.  The  symptom*  began  within  n 
minute  byaign*  of  external  irritation,  there  were  rapid  motions  of  the  wings, 
and  quick  and  aimlc*o  movement*  of  the  logs-  Torpor  set  in  speedily, 
the  bun  aoon  eeaaed,  and  the  inaecta  lay  on  their  aide*,  motionleax, 
but  for  occasional  twitching  of  the  logs.  The  wings,  an  a  rule,  tacame 
eompl-uJy  paralysed  before  tho  leg*,  and  death  occurred  at  a  rather 
variable  time,  from  ten  minute*  to  two  houra  If  placed  in  a  current 
"f  ail  :n  the  Min,  n  fly  completely  under  till  inflm-nce  of  coniinc  may 
recover.  Coniinc  cause*  in  frOgtj  rinflu  to  curarine,  jieripheral  pars- 
lyaia  of  the  motor  nervos,  combined  with  a  transitory  stimulation,  end 
afterward*  a  paralysis  of  th*  motor  contraa;  in  frog*  tho  parnlyai*  ia 
not  preceded  ty  convulsions.  DrugcmlorfT  experimented  on  tho  action 
of  coniinc  when  (jiven  to  five  cats,  the  quantities  used  being  05  to  5 
gnu.     The  symptom*  camo  on  almost  immediately,  but  with  the  smaller 

will  ■  Llebig's  condenser  and  a  rawivur,  tlm  letter  lir-iiiff  onnne*t«l  witli  BooStta 
water-pump,  or  00J  »f  tli«  nunirroa*  rxhatwUng  apparatus  row  in  um  In  avory 
laboratory. 

'    H.  .,;. nd  ,tll    l>it   C'AmucA*    HWtMctiimmunij  /ini.jrr  /Umrkwirlv/uUr  Drcytun, 

larsK,  1874. 

JYuar.  Tuttiulotjic,  p,  278. 
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doaa  given  to  a  Urge  ©at,  no  effect  wo  witnessed  until  twonty-avo 
miuutca  ufterwurds ;  tine  wu  lie  longest  iuterral.  One  of  tho  earliest 
]>1m  nomciin  ww  dilatation  of  tho  pupil,  followed  by  weaknew  of  tho  limbs 
passing  into  pnral  y»w,  the  hinder  legs  being  affected  prior  to  tlw  fort, 
Tho  reapi ration  lH«oime  trouhlsd,  and  the  frequency  of  tho  breathing 
diminished;  the  heart  in  each  OsM  acted  irregularly,  and  the  seue 
gon* t  it.?. I  ;   tl.'nth   woe  preceded   by  convulsion*     In  tho 

caana  in  which  the  larger  doae  of  *4  to  *ft  grm.  waa  admintaUred,  death 
Uxk  pliM  within  tho  hour,  one  auim.-il  dying  in  eight  minute*,  a  aecond 
in  eighteen  minute*,  a  third  in  trad]  minute*,  and  a  fafftfc  in  tifty- 
oigbt  minute.--.  With  the  amaller  dose  of  "051  grm.  given  to  a  large  cat, 
■  ii'Mii  iici  ooi  Bala  plan  nntii  ■•i'f_*i.t  hm  t ;  md  I  "f>  lawi  mjanlai  aftax 
adiuiuialrstiuu. 

S  324.  Effects  on  Man. — In  a  case  recorded  by  Bonnet,*  and  quoted 
in  moat  works  on  forensic  medicine,  the  symptom*  were  thoao  of  general 
muscular  weakness  deepening  into  paralysis.  Tho  ratient  had  eaten 
hemlock  in  miatakc  for  |xind«-y  \  in  About  twnity  minutes  he  experienced 
wcaknc«  in  the  lower  extremities,  and  etaggcrcd  in  walking  like  a 
drunken  man ;  within  two  hour*  there  waa  perfect  paralysis  of  both 
upper  »tii!   lower  rxhvn.il.!.-,   :m<i   lir  tin-il  in  tlim*  mil  ;i  i(  1  ir:n    hour*. 

ii  ,i:..ii.  1  .1  i',  1.  lit  ■  1  1.)  1 .1 ;.  1  -i .  the  M-ii  pton  1  m  n  ilao  d  tialj  Hi  B 
of  paralysis,  ami  in  oth<  ipor,  coma,  and  alight  eonvulaiona 

hare  boon  noted. 

$326.  Physiological  Action.  — It  i*  generally  agreed  thai  coniiuu 
paralyse*,  firut  the  ends  of  the  motor  nervea,  aftenrarda  their  trunk*, 
and  Inetly,  the  motor  centre  itaelf.     At  a  later  period  the  sensory  nerves 

ptiMinpiit*'        I  :i    the  c.uli'*r  stsfll   till  ttwt  itlM  ll   •  ii'.srl:-  Dfl  I,  B&I  BQfBSl 

contracted,  and  the  blood-pressure  im  ru:wrd  t  but  mi  tin:  di?vclupnicut  of 
paralysis  tho  breathing  becomes  slowed,  the  capillaries  relaxed,  and  tho 
blood pressure  sinks.  Death  takcti  place  from  conation  of  the  reftpiratinn, 
iiml  not  prinmriiy  from  the  heart,  tin-  belli  twitting  afUr  tin*  bNtthtsg 
lute  stopped.  Cuuiine  is  eliminated  by  the  urine,  and  is  al*o  in  pait 
separated  by  tho  lung*,  whil<  »  ;><.rt.ion  t-",  perhaps,  decomposed  in  tho 
body. 

§326.  Poat-iuuilem  Appearance*.— There  is  nothing  chamcteriatio 
in  tho  appearance*  after  death. 

Fatal  Dose.— The  fatal  doao  of  coniino  is  not  accurately  known  ;  it  in 
about  ISO  mgrnia.  (23  grains).  Tn  the  case  of  Louisa  Berger,  10  to  15 
drop*  HpjKtflr  to  have  caused  death  in  a  few  minutes.  The  nuto-cxpori- 
menta  of  Dworsak,  Heinrich,  and  DiUabe.rgor  would  indicnte  that  ono 
drop  may  cause  unpleasant  symptoms.  Albort,  in  tho  treatment  of  a 
woman  suffering  from  cancer  "1  tho  btvnit,  witnessed  convulsion*  and 
•  SJin.  M"l,  m&  Bwo,  AwnWi  July  15*45,  j».  160. 
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Ion  of  rntixrwiiiMiiw*  from  11  thin!  doaa  of  I  mgrmis.  (06  grain)  ;  and 
EulenbciK,  it*  full  narcotic  effects  on  a  child  after  subcutaneous  injection 
fll  1  Ttipro.  (*015  jjrain). 

J  327.  Separation  of  Corrifnn  from  Organic  Matters  or  Tiasnea  — 
Tim  sulwUuiees  are  digested  with  water,  acidulated  with  H._.H(  >t,  at  a 
temperature  not  exceeding  40',  and  then  filtered.  If  the  illtrnUi  should 
bo  excessive,  it  must  be  concentrated ;  alcohol  is  then  added,  the  liquid 
nfUtercri,  and  from  the  filtrate  the  alcohol  wparated  by  iHftflltflfM 

On  cooling,  the  acid  fluid  is  agitated  with  baMftMfr  and  the  Uttor 
separated  in  the  usual  way.  The  fluid  is  now  alkaluted  with  ammonia, 
and  shaken  up  once  or  twice  with  it*  own  volume*  of  petroleum  ethi-r  j 
the  Utter  i*  separated  and  Wished  with  distilled  water,  nud  the  alkaloid 
ii  obtained  almost  pure.  If  the  petroleum  ether  leave*  no  residue,  it  is 
certain  that  the  alkaloid  was  not  preaent  in  the  contents  of  the  stomach 
or  int**tin*- 

The  oiEnity  of  coniine  with  ether  or  chloroform  is  such,  that  its  solu- 
tion in  either  of  those  fluids,  posted  through  a  tinj  filter,  scarcely  retains 
a  drop  of  water.  In  this  way  it  may  bo  conveniently  purillod,  the  im- 
purities rfUsolved  by  wnter  remaining  behind. 

In  searching  for  coniine,  the  stomach,  intestines,  blood,  urine,  liver, 
and  lungs  are  the  part*  which  should  bo  examined.  According  to 
DngendortT,  it  bus  been  discovered  in  the  body  of  a  oat  six  weeks  after 
death. 

Great  can)  must  be  exercised  in  identifying  any  volatile  alkaliuil  aj 
coniine,  for  the  source*  of  error  scora  to  bo  numcroua.  In  one  case*  n 
rolotilo  coniine-likc  ptomaine,  was  «cpxriited  from  a  eorpw,  and  thought 
to  lie  coniine  ;  but  Otto  found  that  in  iU  behftvionf  to  pUtmia  chloride, 
it  differed  from  coniine  ;  it  was  very  i>aiaououji — 07  was  fatal  to  a  frog, 
'44  to  a  pigeon,  in  a  few  minutes.  In  the  seed*  of  ftyfim  U(<u$  tlicre 
is  a  series  of  cordis  1  1  milwt4nat%,|  but  they  do  not  give  the  character 
istir  11  j    t.i      hii.Ii  liyiiriirliliirir  mill. 


2.  TOBACCO-NICOTIN'E. 

5  32S.  The  different  forms  of  tobacco  are  furnished  by  three  species 
of  the  tobacco  plant,  vu,  tHmtiamm  faotfCWlj    .V.  rus/rco,  and  N, 

pSYWSflO. 

I;iviirli,  Imu.lt,  and  the  American  tobaccos  ara  in  the  main 
derived  from  jV.  tabaeum  .  Turkish,  Syrisn,  and  the  LnUkia  tobaccos 
are  the  produce  of  JV.  rttttiia.  There  seems  at  present  to  be  little  of 
N.  fendea  in  commerce. 

•   OttO      l..>.n.ng  r.  Awmititunyi.  lift*.   1*7*. 
t  Bi«rcr(,  ZHlnchrifX  far  Xat\*ri*imn*M*fUn. 
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All  the  apeciw  of  tobacco  contain  a  liquid,  v  ilntile,  pfiiMonon*  alYidi.id 
(Nisutitr),  pmbubly  united  iu   the   plant   with  ciuiu  mid   ui&lic  acid*. 
There  is  also  proeont  in  tobacco  an  unimportant  camphor  (» 
The  ganeraJ  composition  of  tho  plant  may  bo  gathered  from  tho  following 
table  :— 


TABLE  SHOWIKO  THE  COMPOSITION  OF  FKKSH  LEAVES  OF  TOBACCO 
(POSSKLT  AXD  RIKNMA\N/. 

Justine O'OfO 

Concrete  rolatilo  oil 0-010 

BltUr  (txtracilTo 2*670 

i:i'i    \wl»  rnnlnti*  oflimr.                l'~40 

'Kiomphyl 0-W 

Albumen  and  gluten I  *308 

Malioacid O'MO 

Li^iiniiT  Ami  &  tiawuf  »tartli 4*000 

Salts  (sulphate,  nitrate,  and  tualat*  of  pOtaafa.  cMuriilo  of"! 

pntAuwiiiiii,  plioMphata  and  milnlo  of  lime,  ami  malate  J-  0'734 

Ofaii.tn  una,! J 

Silica 0'OSS 

Water.          ..........  80180 

100*830 

$  321).  Quantitative  Estimation  or  Nicotine  In  Tobacco.— Tha  beat 
proocaa  (although  not  n  perfectly  nccurntr  one)  ia  the  following  :— 
25  gnu*,  of  lln  ('ilmcco  nro  mixed  with  milk  of  lime,  and  allowed  to 
etand  until  there  ia  no  odour  of  ammonia  ;  tho  mixture  ia  then  exhausted 
liy  potroloum  other,  tho  ether  ahafcr'n  up  with  a  alight  excess  of  normal 
sulphuric  acid,  and  titrated  luck  by  btiryt.11  wste  ;  bhfl  Rllguufli!  of  barytti 
may  \k  collected  and  weighed,  80  oa  to  control  the  result*.  Villi  regnnl 
to  tho  porcenniffo  of  nicotine  in  eonm..  i.-mI  tobacco,  Koeutai  .y  found  from 
1*686  to  3*73S  ]**r  cent,  in  dry  tolmccn-  Lethehy,  in  nix  nam  pi  pa,  from 
1'B  to  32  pn  rent.  .  whilst  Sthliisaing  given  for  Ilavanuu  2  per  cent, 
Maryland  2*20  per  cent.,  Kentucky  009  per  cent.,  Virginian  6'f7  per 
cant.,  And  for  French  tobacco,  quantities  vnryinK  from  3-22  to  7*96  per 
Again,  Ignoble  found  in  Paraguay  tobacco  from  1*8  to  S  per 
1  rut.  ,  and  WlttiUlA,  in  ail  aorta  of  tobacco  hi  Germuny.  MM  to  2-72 
per  cent 

Mr.  Cox  *  bin*  recently  determined  tho  amount  of  ntcotino  in  a  num- 
ber of  tobacco*.  The  result*  ;ire  tabulated  in  the  following  table  ns 
follow*; — 

Twenty  tire  grammes  (or  mora  or  loee,  According  to  the  amount  of  tho 
sample  at  disposal)  of  the  dried  and  powdered  tobaer-o  worn  intimately 
mixed  with  tdaked  lime,  and  distilled  in  a  cuin-nt  »if  strain  until  tho 
•  Pimm.  J'iuim.,  j»u,  20, 1894. 
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condensed  steam  wm  no  longer  alkaline  ;  the  distillate  was  slightly 
acidulated  with  clilnto  H,s<»r  ud  •  ."-ii>- a  it«<l  :<■  .1  KBlVafl£«atlj  BBttU 
bulk.  This  was  mode  alkaline  with  mrin,  anil  agitated  reputedly  with 
successive  portions  of  ether.  The  separated  batches  of  ethereal  *olutioii 
of  nicotine  were  then  mixed  and  exposed  to  tho  air  tn  a  cool  place. 
TliU  exposure  to  tha  atr  rarrle*  awny  ammonia,  if  any  he  prwmt,  a«  well 
a*  ether. 

Water  wn.1  added  to  the  ethereal  residue,  and  tho  amount  of  nicotine 
prewmt  determined  by  doeinormal  1£2S04,  using  methyl-orango  as  on  indi 
enter.      <>rn'   v.r.   of   deriwiniuil    H^S(>4   represents  0*0162  gramme  of 
nicotine  (CjqII^Nj). 


TAHI.K  OK  KKAUUT8,  AU&ANGKD  ACCORDING  TO  PER  CENT. 
UK  N1UOTINK 


1, 
I 
I 

L 
!,. 
0. 

r. 

8. 

". 
10. 
II. 
1*. 
1  : 
14. 
16 
|& 

IT. 

is. 


V'ariofy  BMaMf' 

Syrian  leiim  (a),     . 

AliHTu-111  rliuwiug, 

Syrian  1«avm  (b)t     . 

Chinowt  IcAvn, 

Tuikiuli  (course  cut), 

Golden  Virgin  la  (whole  itritel. 

Hold  FUkw  iVirvinUi,      . 

.  Hi  *  (light  oolourodj, 
Light  return*  (Kentucky), 
"  Nsvy-cni  "  (dark  "  nil  tobacco"), 

IW  "  IUmIv.-w,"  • 
Cut  Cavcndlnh  (a), 
11  R«t  Shag"  in),    . 

"CotOw«ftdiaa'*(6}i    . 

"ne»tShaK"(&),    . 
Frouc-li  tolmccii, 
Ali>i!iltau  tolm'co  (a), 
Algerian  tolwoo  (A), 


per  nuiL 
612 
«M 

1  ■<)•>:-: 
,,.„.. 

2-D01 
2-501 

2  530 
2-788 

3  M0 

3  Ml 
4-212 
4'V07 

4  070 
5-000 
8  711 
8  «3 
1  900 


It  in  Uiiti  fnt-M  ohviom  that  tho  strength  of  tobacco  in  nicotine  vnricx 
between  wide  limits. 

g  330.  Nicotine (UI0Uwy?).—Hexahydro  dipyndyl  (C-.U^.H,,,  Whm 
purv,  iK  an  oily,  ttOlOUleM  fluid,  of  I'Olll,  siiecitir  gravity  nt  la\*  Jt 
evaporates  under  10C'*  in  white  clouds,  and  boils  ut  about  2i0u,  at  which 
t-  mpcrature  it  partly  distils  over  unchanged,  and  i»  partly  decomposed  — 
a  brown  rcflinona  product  romnining.  It  volatilises  with  aqueous  and 
amyl  alcohol  vapour  notably,  arid  is  not  even  fixed  nt  -  10".  It  has  a 
strung  alkaline  reaction,  und  rotates  a  rny  of  polarised  light  to  tho  right. 
It*  odour,  especially  on  worming,  it  strong  and  unpleasantly  liko  toba<v,>, 
and  it  hna  a  ihiirp caustic  tart*.  It  alwnrlw  wat'*r  imposed  to  the  air  .1 .1  I 
•  .1.  BkaHrtit,  R*r.  iUt.  tteuttth.  OoMa,  0ML,  11.  ISO*. 
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dissolves  in  water  in  nil  11*,  parti)-  separating  from  such  solution 

on  the  addition  of  a  caustic  nlUli.  The  aqueous  solution  set*  in 
many  respect*  liko  ammonia,  saturating  acids  fully,  and  mar  there- 
fore Itu  in  certain  csusw  estimated  with  accuracy  by  titration,  49  porta 
of  U*804  corresponding  to  162  of  nicotine.  It  gives  on  oxidation  nioo- 
tinic  uud-ni(0)  pyndincarbo  acid  l,H4N(tJUnH),  and  by  oxidation 
-Oirmmitirm  <-f  watsr  dipyridyl  (C.H.X)  ,  md   through   reduction 

Aloohol  and  ether  dissolve  nicotine  in  every  proportion ;  if  such 
solutions  aw  distilled,  nicotine  goo*  over  first  The  suite  wliich  it  forma 
willi  hydrochloric,  nitric,  unci  |  >li<i"plmric  :n-u!v.  rryMUlW  with  difficulty  ; 
tartaric  nud  uxalic  acid  form  white  crystalline  salts*  and  the  latter,  oxalate 
of  nicotine,  is  soluble  in  nlcohol,  a  property  which  distinguishes  it  ftom 
the  oxalate  of  ammonia.  The  best  salts  arc  tho  oxalnto  and  the  acid 
tartrate  of  nicotine,  from  which  to  regenerate  nicotine  in  a  pure  state. 

Hydrochloride  of  nicotine  is  more  cosily  volatilised  thun  the  pure  base. 
ZHtottttfl  b  procipitit-'d  by  alkalies,  <Xrc,  alt*o  by  BUDPJ  axjhjdr*>  ■,  ic-id, 
Oq  ]  1 1,  fa  Ky  tho  action  of  light,  it  is  soon  coloured  yollow  and  brown, 
Hid  Sreniiii:.  tin  k,  in  which  -Li;*'  :l  l-ivf.  en  rv.i:n.ii.itii.iu,  .1  bmwii 
resinous  substance,  only  jxirtly  soluble  in  (wtroloum  ether. 

A  very   excellent  test  for  nicotine,  as  confirmatory  of  others,  is  tho 

bi  ■■-it  1 » i) ,  1. .-(.',  iiwHirHh  njftili  otatatd  bp  ilding  t<>  an  i-ri ^  t. -^i 

solution  of  nicotine  11  i*olutiou  of  iodine  in  ether.  The  crystals  require  a 
few  hour*  to  form. 

Chlorine  gas  colours  nicotine  blood-red  or  brown ;  the  product  is  aoluhlo 
in  uleohol,  and  separates  uu  evaporation  in  crystals. 

Cyanogen  also  colours  nicotine  brown  ;  the  product  out  of  alcohol  is 
'lline.  Platin  chloride  throws  down  a  reddish  crystalline  pre- 
cipitate, aoluble  on  warming;  and  gnllic  acid  gives  n  florculcnt  prccipiint*. 
A  drop  of  nicotine  poured  ou  dry  chromic  ncid  bhucs  ii|<,  mid  givot*  out 
an  odour  of  tobacco  camphor  ;  if  tho  ignition  docs  not  occur  in  the  cold, 
it  u  produced  by  »  gentle  heat,  It  is  scarcely  possible  to  confound 
nicotine  with  ammonia,  by  rosJOfl  of  it*  odour;  and,  moreover,  Ammonia 
iiuij  always  be  excluded  by  converting  the  bnee  into  tho  oxalate,  nud 
dissolving  in  absolute  alcohol. 

On  the  other  hand,  a  confusion  between  couiine  and  nicotine  is  apt 
to  occur  when  small  quantities  only  are  ileult  with.  It  may,  however, 
be  guarded  against  by  the  following  tests  :— 

(I.)  If  coniiiH  I"  icnvrrtod  into  oxalate,  the  oxalate  dissolved  in 
alcohol,  and  eoniino  regenerated  by  distillation  (best  in  rwruo)  with 
euufttie.  lye,  mid  then  hydrochloric  acid  added,  a  crystal  lino  hydrochloratc 
of  coniine  in  formed,  which  doubly  refracts  light,  and  ie  in  ncedlc-ahapcd 
or  columnar  crystals,  or  dendritic,  moss  like  forme,     Tho  columns  after- 
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wank  bncomo  torn,  and  little  rows  of  cubical,  actuhcdial,  and  tnr  iIk-.1i  il 
crystals  (often  croae  or  dagger-shaped)  grow  out  of  yellow  amorphou.i 
masses.    OijilnHm  ban  "i  Bill  kind  m  raw,  aav©  m  the  ca*e  of 

ilili  u-  lollftlODSOl  oifatafcU  "f  ammonium  (tho  prnaexiRa  of  thn  latter  is,  of 
course*  rendered  by  tin*  treatment  impossible);  and  DfOOtflM  doca  not 
give  anything  ainiilar  to  thin  reaction. 

(2.)  Coau&fl  coagulate*  albumen  ;  tiicotine  does  not 

(3.)  Nicotine  yield*  n  characteristic  crystalline  precipitate  with  im 
aqueous  solution  of  mercuric  chloride  ;  the  similar  precipitate  of  coniiue 
is  amorphous. 

(4.)  Nicotine  doea  rot  r»aet  with  CSi  to  form  thioaulphate  (see 
p.  266). 

g  331.  Effects  Oil  AninuUn— Nicotine  u  rapidly  fatal  to  all  animal 
life — from  tho  lowest  to  the  highest  forms.  Hint  tobacco  emoko  is 
inimical  to  insect-life  is  known  to  everybody  ;  vary  minute  ipmnl.itim  ;n 
water  kill  Infusoria.  Fish  of  30  ynns.  weight  die  iu  a  few  minutes 
from  a  milligram  of  nicotine ,  tho  symptoms  observed  ore  rapid  move- 
ment*), then  ahiverinft  and  speedy  paralysis,  with  decreased  motion  of  tho 
Rills,  ami  death.  With  frogs,  if  dines  not  too  large  an-  -mi piny,. I.  thi»ro 
is  first  great  restlessness,  then  strung  tetanic  convulsions,  and  a  very 
]>eculiur  position  of  the  limb* ;  the  respiration  after  fatal  do«e*  noon 
oeftsee,  but  tho  huart  beaU  even  after  death,  Birda  also  show  tetanic 
roiiviiUinitH  followed  by  paralysw  and  speoily  death.  Tho  symptoms 
witnessed  in  iiiniiuii.il.-.  poisoned  by  nicotine  are  riot  essentially  dissimilar. 
With  lar^o  doses  the  effect  is  similar  to  that  of  prussic  acid — viz.,  a  cry, 
ono  or  two  shuddaring  convulsions,  and  death.  If  tho  dose  is  not  too 
large,  there  is  trembling  of  tin*  limit*,  excretion  of  fterca  ;iihI  urine,  a 
peculiar  condition  of  stupor,  a  staggering  gait,  and  then  the  animal  folia 
on  its  side.  The  respiration,  at  first  quickened,  is  afterwords  slowed,  and 
become*  «t««r*r  than  natural ;  the  pulse,  alao,  with  moderate  doees,  ia 
first  ejomii  tli.ei  daat  in  frequency,  and  finally,  apiiu  fall-. 
convulsions  soon  develop,  during  tho  tetanus  the  pupils  have  been 
noticed  to  bo  continctod,  but  afterwards  dilated,  the  tongue  and  mouth 
are  livid,  and  the  vowel*  of  the  ear  dilated.  Very  characteristic  of 
alooiba  poisoning  as  witnessed  in  Lin?  cat,  the   rabbit,  and  the  dog,  is  iU 

peculiarly  violent  n.-ii.m,  for  after  the  administration  of  from  one  to  two 
drops,  tint  wholo  courao  fmm  tho  <:nmm«nruiiiriiit  of  symptoms  to  tho  death 
may  take  place  in  five  minutes,  F.  Vea  hon  drawn  thn  imoke  of  toltacco 
from  an  iiimuiiM-  pipe,  and  conde.iuu-d  tin;  products;  he  finds  the  well- 
washed  tarry  products  without  physiological  action,  but  tlie  soluble  Mqvld 
affected  the  health  of  rabbi U, — they  lost  weight,  tlie  number  of  the  blood 
i-orpiisclea  woe  decreased,  and  the  haemoglobin  of  t In-  blood  dfmtnbhflL* 

#  Jfthiv.f.  toper.  I'iUhot.  u,  rharr^  M.  85. 
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The  larger  animals,  «ucb  as  the  horse,  nro  affected  similarly  to  tha 
■  niri-r  M.im-'v  urini  I  Ni  i!n.:v  my  ■:,  m-.  j  ,:,n  h  «v  j,  ..- 
Woolwich,*  has  riOOld«d  a  OHO  In  which  a  nunc  suffered  from  the  roost 
violent  symptoms  of  nicotine-poiaoninjfc  aftor  on  «pflicati<ui  to  bis  akin 
of  a  strong  decoction  of  tobacco.  The  symptom*  war*  trembling,  [.or 
ticiilarly  i:   ;i;  r  |wrt  of  the  shoulder*,  an  well  an  at  tho  flanka. 

nnd  both  fore  out!  hind  extremities  ;  the  superficial  muscle*  vtf*  proar- 
ally  relaxed  and  felt  flabby  ;  and  tho  pupils  wert  widely  dilated.  There 
wi-  ii-.i  rlola&l  iv  ]i  10  >  tin  EWpinttoa  btCngqokl  ud  itot)  pales 
33  per  miiiut*.  mid  extremely  feeble,  fluttering,  and  inilistfaot  When 
made  to  walk,  tho  animal  appeared  to  have  partly  loot  tho  u*c  of  his 
hind  limbo,  tho  posterior  quarter  rolling  from  side  to  aide  in  an  unsteady 
manner,  tho  lega  crossing  each  other,  knuckling  over,  and  appearing  to  bo 
seriously  threatened  with  paralysis.  The  anus  was  vury  prominent,  tho 
bowels  extremely  irritable,  and  tenesmus  was  present  H«  p*»od  much 
flatus,  and  at  interval*  of  throe  or  four  minutes,  small  quantitis*  of  freoee 
in  balls,  partly  in  thr  liquid  state,  and  coated  with  ilimy  mucus.  Than 
Was  a  staring,  giddy,  intoxicated  appearance  about  the  1k.i1  .  .  i 
the  visible  mucous  membrane-  being  of  a  dark  red  colour,  A  great 
tendency  to  collapse  waa  evident,  bat  1-y  Tr.-iitin-tit  uvh  eold  douche*  and 
exposure  V*  the  open  :iir,  tin    horw  hxovrfvil 

In  a  caso  occurring  in  1663,  in  which  six  horse*  ate  oat*  which  liari 
been  kept  in  a  granary  with  tol)acco,  tho  symptom*  woro  mainly  those  of 
narcosis,  and  tho  animals  dicd.f 

§  832.  Effects  ou  Man.— Poisoning  by  the  pun-  alkaloid  nicotine  la  an 
rare  that,  up  to  tho  present,  only  three  case*  nro  on  record.  The  first  of 
these  is  over  memorable  in  tho  ln»tory  of  toxicology,  being  tho  tint 
bltancx  in  wlneh  :i  [ium  .-ill.  .1  iid  Iml  haoo  erininilly  \. —<\.  Mi-'  •  lt*t«-< 
[:<ui  oi  the  jxrison  exercised  the  attention  of  the  pcMmtri  t^ltmrrt  suu. 
I  .ilhide,  of  course,  to  the  poisoning  of  M.  Kougnios  by  Count  ll»cartn6 
and  his  wife.  Kor  tho  unabridged  narrative  of  this  interesting  coso  tho 
reader  may  consult  TanHeu's  fitiufr  t\f>'  lim  h'yal*  *ur  /'  fan potM >nn*iw-'tt. 

Bocarine  actually  studied  chemistry  in  mkIit  lo  prepare  the  alkaloid 
h  impel  f,  and,  after  having  succeeded  in  enticing  his  victim  to  tho  chateau 
of  I'.itremont,  administered  tho  poison  forcibly.  It  acted  immediately, 
and  death  took  plnen  in  five  minutt*.  Boavmt  now  atU-mpUid  to  hide 
all  traces  of  the  nicotine  by  (touring  strong  acetic  aril  r.,\-<  ;li«:  month 
and  over  the  body  of  the  deceased.  The  wickedness  and  cruelty  of  tho 
crime  were  only  MpftUtd  hy  tli<*  elumay  tarj  ontkllfttJ  manner  of  ita 
perpetration.  The  quantity  of  uieoLinH  ai-tuall)  Dnd  in  this  case  must 
have  bean  enormous  for  Staa  separated  u  liM  than  '4  grin,  from  tho 
stomach  of  the  victim. 

•  Vttor.  Jounuit,  fob  U,  ♦  AnnitUt  V4tiri>u*itm,  Pniwllw,  1»<8, 
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Th*  second  known  rose  of  nicotine -poisoning  win  that  of  a  man  who 
took  it  for  the  purjxwe  of  suicide.  The  ease  is  relate!  by  Tiiylor.  It 
occurred  in  June  18G3.  The  gentleman  drank  an  unknown  quantity 
from  a  bottle  ;  he  stared  wildly,  fell  to  tho  floor,  heaving  u  duep  1  igh,  und 
died  quietly  without  eonndiunn.  The  thin  I  .•  m •..•  li:i,>pened  at  Cherbourg,1 
whore  nn  officer  committed  luicide  liy  taking  isimlinu,  hut  huw  nmili  bad 
boon  swallowed,  and  what  were  the  symptoms,  aro  equally  unknown,  for 
no  one  saw  hnu  during  life. 

EfoimtiSf  hy  iiici.l.inr,  ]inr»  ;uul  rflBple,  then  ih  run-.  Ti  hnrm  |«>i*uning 
ia  very  common,  uml  hfll  probably  been  experienced  in  a  mild  degroe  by 
CYcry  smoker  in  tirnt  acquiring  the  habit.  Nearly  all  the  fatal  eaeoa  aro  to 
h*  ascribed  to  accident ;  but  criminal  case*  aro  not  unknown.  Ckristison 
relate*  an  instance  In  which  tubaccu  in  thu  form  of  snuff  was  put  into 
whisky  for  the  purpose  of  robbery.  In  1 854,  a  man  was  accused  of 
attempting  to  [muwui  hut  will  hy  putting  -null  into  h»r  ah«,  kit  acquitted. 
In  another  CtflB,  thu  father  of  n  r.hild,  ten  wixIcr  old,  killed  tbfl  m!:int.  hy 
putting  tobacco  into  it*  mouth,  Hi-  dt-fuudod  himself  by  saying  that  it 
was  applied  to  make  tho  child  sleep. 

In  October  1855,  f  u  drunken  sailor  swallowed  (jierbapa  for  thfl  pUlpOM 
<»f  *uiriik)  bin  «pnd  of  toktrrn,  mil  1  ;iiniii|,'  fnun  liUiut  half  mi  mum:  to  an 
ounce.  He  had  it  some  time  in  bib  mouth,  and  in  half  an  hour  auflVud 
from  frightful  tctunio  couvulsionci  There  was  aleo  diarrhoea;  tho  DOplll 
vara  dilated  widely  ;  tho  heart's  action  became  irregular ,  and  toward?  tho 
end  thfl  pupila  again  contracted.  He  died  in  a  sort  of  synr.ojw,  WW 
hows  after  swallowing  the  tobacco. 

J  333.  In  1829  a  curious  instance  of  poisoning  oocurrod  m  tho  owe  of 
two  girl-,  ••ighteen  years  oi  sge,  who  wlfired  fmrn  hcxit*-  Kvrnptoms  ot 
tobBCCo-poiHitiiiii  -  a(U  r  ilrfnll  ■"]■  Will''  mflVi\     Tlic\  iv  ■  ivcri'd  .  iinil  il  v\iu< 

f  iiiml  that  tobacco  had  been  mixed  wilb  the  coffee-berries  ami  h>th  ground 

tip  tofjothor, } 

Accident*  have  occurred  from  children  playing  with  old  pipe*.  In 
1S77$  a  child,  aged  three,  used  fur  1111  houi  U  old  tobacco-pipe,  and  blew 
soap  bubbles  with  it.  Symptoms  of  poisoning  won  allowed  themselves, 
and  the  ehiM  dioil  in  throe  days, 

ToWco-jn    ■■,  11*  e\  priced    or  di*liltoj  hy  the  hp.at  developed  in  thfl 

tuniul  method  -.if  BUioViny,  ia  very  poifunou*.     vv  tho 

cose  of  a  dfU&Jctt  itttdo&ti  vho  Ml  Riven  a  dram  to  drink,  into  which 

las  fellows  had  poured  the  juioo  from  then  piper.     Tb  ftl  Cttal 

1  from  tmolcing  is  not  unknown.  ||     Hi-lwig  -aw  ilwitli  follow  in  the 

•  4m  fSpgOm,  tSft,  .%.  p.  Mi  I  fifet  AM  ifeum.,  ism. 

;  Beritbeon,  rV  Per,  *ty.v v-  »7>  H  53. 1S3a- 

II  Ths 'jtmtion  sm  to  whotlier  tbvn  tl  OBUflfc  (•=  ottM  *«  tobseeo.»mftke  cannot  be 
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rum  "t  tVO  brother^  who  MmoVed  M>vnnU>i*n  ami  tdght<M<n  GanrMii  plp»- 
fula  of  tobacco.     Marshall  II--.  >:  of  a  young  mwi,  iiine- 

tccn  yearn  of  age,  who,  after  learning  to  aiuoke  for  two  daya,  attempted 
two  conoooutivo  pipe*.  Ho  suffered  from  wry  serious  symptoms,  and  did 
not  completely  receiver  for  several  days.  Gordon  has  also  recorded  sorer* 
poisoning  from  the  const-cut  ivr  Ntnuking  of  nine  cigars.  The  external 
■ApHoUta  ol  the  loaf  may,  iu  already  shown  in  Lho  caaa  of  the  hotWi 
produen  all  tho  *  flecta  of  tha  internal  administration  of  nicntinn.  Tha 
old  instance,  related  l>y  Hildebrand,  of  the  il]nr*aa  of  a  wholn  w|uadronof 
huwore  who  attempted  to  smuggle  tobacco  by  concealing  the  leaf  nc«t  to 
their  skin,  >J  w.  II  hnnvn,  and  is  (supported  by  several  recent  and  similar 
raw*  Tho  common  prno.tire  of  tha  i^Asnntry,  Sn  many  part*  of  Knglond, 
Hi  uppbiug  tobacco  to  slop  the  bleeding  of  wounds,  and  also  us  a  anrt  of 

considered  settled  ;  btit  it  is  probable  that  mo^i  of  tit"  |'«'i"  iioui  rjnptMM  i  todaV  id 
aw  rrfViahle  iu  tin*  j « y r  idniu  biuim  of  th«  grmttal  formula  l'<\H»n_aPC).  Vulil  and 
Eulenborg  {Arth.  J'hartnat:.,  '2.  txlvi.  p.  130)  made  some  vcry<*rrful  experiments 
mi  tli*  naakl  <>'  "tron^  toaaaOD,  Inirut  both  in  pip*«  and  alaa  m  rigara.  The  instlied 
Adopted  was  to  draw  tho  srovke  tint  through  potssh,  sail  thm  through  diluU 
snlphurio  seid.  The  potash  absorbed  pnunio  ncid,  hydri  arphl  la,  taue,  acetic, 
propionic,  butyric,  valeric,  and  carbolic  acu!>  ,  while  in  tlm  acid  tho  l»a*os  wrrs 
fixed,  and  khaa  BVn  found  to  consdat  of  tho  whole  aeries  of  pjrldcno  baaos.  from 
pyridene  (C»HgN),  boil.  poUl  UJ*,  ptottOJ  (C,rTtN),  boll  pOxBl  W,  htl 
(L\H„N),  boil,  point  154*,  upwards.  When  smoked  lu  pipes,  tho  chief  yield  was 
1'vii.knc;  when  in  cigars,  ccllidlno  (CBU„N);  and  m  general,  pipe-smoking  was 
found  to  produce  a  gr<ater  number  of  volatile  Itasaa.  Tho  action  of  ;  h.  .*  ha***  baa 
bwu  tnvottigaU'd  by  several  tliwcn..  Thry  all  bate  a  ajieria!  action  un  (lie.  ui/su< 
Ism,  and  all  show  an  Increase  In  physiological  activity  as  the  scries  is  ascended.  Tho 
lowest  prodiirn  merely  nxnitninant  from  irritation  nf  the  enrephalie  nervous  oentree, 
and  the  highest,  pandyvta  of  those  centres.  Death  ROOawall  from  gradual  failure  of 
the  respiratory  movements,  leading  to  avphyxis— (Kciidrkk  and  Dewar,  /W,  Ifoy. 
8<>c,  xxii.  44S  ;  xxiii.  200).  Tim  must  recent  experimental  work  ||  tlml  <>f  A. 
Oautlet  ,  ho  found  that  tohaceo  smoked  In  a  pipe  piuduei-d  boalc  OtapOUflda,  *  largo 
quantity  of  nicotine,  and  a  higher  lionwlngue  of  ntoollne,  C,,H,„NB,  which  pre-exists 
in  totsveo  leaves,  and  a  l*se  OJB^KO,  wlm-h  maul  to  b©  a  hydrata  of  pirolin* — 
(Vompt.  Itfnd,,  t.  exr.  p.  Oft?,  093).  The  den  rati  vo«  of  tho  pyridono  series  are  also 
active,  Tho  n»tKSo4UM  "trolly  ei.iu  the  brain  and  paralyso  tho  extremities,  A 
aimilai  but  BOTA anefgelk  action  in  v scried  by  tho  elhyl  and  allrl  dnivnlivc* ;  tho 
lodyallyl  derivatives  are  strong  poisons.  Methylic  pyrideno  carboxylate  Is  almost 
inartive,  but  tlm  iMirnispimditif/  aiuim  i  :  :  .  ■  i '  •  \-.\rx  <  im  In  Minpttimn  n-Mi'inl 
.  pDapay — (Kam«oy,  PHU,  Mog.,  v.  4,  241).  One  membor  of  the  pyridono  serios  $. 
]u(idine  has  been  clahomUly  inv*atigat«l  by  C.  fJrevillo  Willimnx  and  W.  II. 
WatstA  [JVflft  Hvy.  8uc>,  fol  xxxii.  p,  162,  1881).  They  couoludo  that  it  olfocU 
tha  heart  profoundly,  cau'ing  an  incroaso  in  its  toukity,  hut  the  action  is  alinost 
eonflnai  to  the  VtttlifiltBi  Til"  nurirb'*  are  but  little  nMrrtfd,  ami  OOBtlTJBi  '"  beat 
after  the  ri*ntriclm  havu  stoppsd.  Tho  iato  of  tho  heart'*  heat  li  slos'od,  and  tl  • 
inhibitory  powor  of  tho  vagus  arrested.  Hy  its  aetion  on  thn  imrvoim  eelle  of  the 
spinal  cord,  it  in  the  fimt  place  Iriigtbonti  tho  timo  of  rolh-t  IOtCOD|  nnd  tin  n  arroaU 
that  fuueUon.  Filially,  they  |«oiat  out  lli*t  it  is  aafaynUtfa  to  itryobol&A,  «n<l  may 
bo  «iie.-esafiidv  fmploysd  U\  arrtat  tho  autlon  of  strychnhieon  the  spimd  cold. 
*  Stffe  JM.  ••>»!  Sing.  J>wr  .  xi\.f  I81rj, 
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poultice  to  local  Dwelling-',,  liar  certainly  iU  danger*.  The  symptom*— 
whether  nicotine  huv  lic*n  taken  by  absorption  through  tho  broken  o? 
unbroken  akin,  by  the.  bowel,  by  absorption  through  smr.kin«\  M  by  th* 
expressed  juice,  or  the  consumption  ol  the  leaf  itself — show  no  very  great 
ixiico,  save  in  the  question  of  tint*.  1'ure  niooline  act*  With  ots  grout 
•  rapidity  as  pniftric  acid  ;  vhi.<-  if,  *o  to  speak,  it  is  entangled  in  lob 
it  takes  more  time  to  \m  wjuimtad  and  iiImuiIhmI  ,  hesidra  nhirli,  m< -<ii  mr, 
taken  in  the  concentrated  condition,  is  a  strong  enough  banc  to  have  slight 
caustic  effects,  and  thus  leaves  some  local  evidences  of  it*  presence.  la 
«>nI*T  Up  iiivr>i.!;..itf  On-  effect*  of  |  urn  iiicntiiu',  Pwi.-.tk  and  TTuinrich 
xnado  Btato-expcnmcDto,  beginning  with  1  zugim.  This  small  doso  pro- 
duced unpleasant  sensations  in  tho  mouth  and  threat,  aalivation,  and  a 
peculiar  fueling  spreading  from  the  region  of  the  stomach  to  the  fingers 
and  toes.  Willi  2  mgnoft  there  was  headache,  giddiuew,  numbness, 
disturbances  of  virion,  toqtor,  dulneas  of  hearing,  and  quickened  respira- 
tions. Willi  3  to  1  iiigrms.,  in  about  forty  minute*  there  was  a  great 
feeling  of  fnintnnis,  intense  dopression,  weakness  with  pallid  faca  and 
cold  i-xUt  ini;i.  ..  lickut***,  and  purging.  One  experimenter  had  shivering 
of  tho  extremities  and  cramps  of  tho  muscles  of  the  back,  with  difficult 
breathing.  Tin  "ecoad  nffmd  b  D  niiA.iilar  weakness,  fainting,  fits  of 
•hlvsriog,  i : i r  1  r-vi'ping  lapJItflnnj  about  th«  arms.  In  two  or  tfaTM  bOttH 
the  severer  effect*  passed  awaj,  but  NOOTO}  wji*  no!,  vi.uiiplct«'  f«.»r  twu  v\ 
three  daya.  It  is  therefore  evident,  from  these  experiments  and  from 
other  easts,  that  oxceasivo  muscular  prostration,  difficult  breathing,  tetanic 
cramps,  d  inn-hero,  and  vomiting,  with  irregular  pulse,  represent  IxiLh 
tobacco  and  nicotine  poisoning.  The  rapidly-fatal  result  of  pure  nicotine 
has  been  already  mentioned;  but  villi  K>biicco-poiwmiiig  tho  case  may 
terminnUi  letbally  in  eighteen  ruinate*.  Tin*  rapid  t'tinnmiion  is  unusual, 
with  childiun  it  is  i-rniM  boat  mi  hour  ami  a  half,  although  in 

the  case  previously  ntntiouad,  death  did  not  ukc  place  for  two  days. 

g  33 1.  Physiological  Action.— Nicotine  is  absorbed  into  tho  blood 
and  excreted  UOhnugcd,  in  purt  by  tho  kidneys  und  in  part  by  tin' 
saliva  (Draytrndorff).  According  to  tho  ifMWirnSj  of  Rosenthal  ami 
Krocker,*  nicotine  acts  energetically  on  the  brain,  at  first  exciting  it, 
and  then  lawening  lU  activity  j  llin  tpfiu]  marrow  im  similarly  allaeUd. 
The  convulsions  appear  to  have  a  crrnhral  origin;  paralysis  of  the  pffri 
jJhi.i1  oarVSJl  follow--  btaa  tilU  that  of  the  nerve  centres,  whilst  muscular 
irritability  is  isnoiTcctcd.  The  convuleions  are  not  blaflDoed  by  artificial 
respiration,  and  urc  therefor*  to  bo  considered  as  due  to  the  direct  influ- 
Sfifid  of  the  alkaloid  mi  the  nervous  system.  Nicotine  has  u  striking 
influence  on  the  respirutiou,  first  quickening,  then  slowing,  and  lastly 
orrci  respiratory  movements:   section   of   tho  vague  is  without 

•  Vthtrdi*  rr.ft-MMyrfa  yUclAtu*  au/ fan  lki**i#k*n  Orytnimut,  Berlin,  1868. 
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influence  en  thia  action.  Tlic  cause  of  death  U  evidently  dae  to  the 
rapid  benumbing  and  paraJyaia  of  tho  respiratory  cantr*.  Death  naver 
follow*  from  hnart-pamlysbt,  although  nicntinn  powerfully  influence*  Uia 
heart's  action,  amall  doses  exciting  the  tciminatioua  of  the  vagus  in  tho 
If.'art,  and  causing  a  slowing  of  tho  boat*.  Large  doe**  paralyse  both 
tha  controlling  and  exciting  norve-centrea  of  tho  heart;  tho  heart  than 
beat*  fast,  irregularly,  and  weakly.  The  blood-vuaael*  arc  flrat  narrowed, 
then  dilated,  and,  m  a  consequence,  tho  blood  pressure-  tint  rises,  then 
falls.  Nicotino  hu  a  apodal  action  on  th«  intaatinei.  As  O.  >'aase* 
haa  shown,  there  lasaMBg  MAtMQfikll  <if  ill-  vhofe  Ir-jri.  >•■ 
the  small  mteeline,  the  lumen  of  which  way  be,  thruugli  a  coutiiiuoua 
tctanua,  rendered  very  email.  This  ia  aacribod  to  the  peripheml  cxcrU- 
tion  of  tlie  intestinal  norraa  and  the  ganglia.  Tho  uterus  ia  also  oxcitad 
to  atroug  contraction  by  nicotine;  tho  aerrctioua  of  the  bilo  and  attliva 
ate  increased. 

$  336.  Fatal  Dote,— Tho  fatal  dose  for  dog*  ia  from  A  to  2  drop*; 
for  rabbits,  a  quarter  of  a  drop ;  for  an  adult  not  accustomed  to  tobacco 
the  lethal  doxa  is  probably  6  mgnu*. 

$  336.  PosHiiorteni  Appoaranoee,— There  seem  to  be  no  appearance* 
eo  distinctive  oa  to  bo  justly  aecribed  to  nicotine  or  tobacco-poisoning 

Mini    tli ►  iillnT. 

A  more  or  lees  fluid  condition  of  tho  blood,  mid,  goncnillj,  tin*  aigu*  of 
death  by  tho  longs,  arc  those  moat  frequently  found.  In  tobacco- 
poisoning,  when  the  leaves  themselves  have  boon  swallowed,  thnra  may 
be  some  inflammatory  redness  of  the  stomach  and  inte.ii.inr. 

$  337.  8opuratton  of  Nicotine  from  Organic  Matter*  Ac. — The 
piQM  .  fa  Am  laolatfon  "i  '•■  iooti&fl  1  ■  pad  --.v  tbal  BMd  toe  0  ofiai  (tat 

p.  269).  ft  appears  that  it  is  unaltered  by  putrefaction,  and  may  ho 
separated  imd  recognised  liy  appropriate  mcaxui  a  long  time  after  death. 
Orlik  detected  it  in  on  animal  two  or  threo  month*  after  death  ;  Melaena 
dieoovored  the  alkaloid  unmistakably  in  tho  tongues  of  two  doge,  w) 
had  been  botM  In  a  veaael  filled  with  earth  for  seven  years ;  and  it  h»« 
bean  found,  by  aevuml  experiment*,  iu  animal*  bulled  fur  ahuiU-r  period*. 
Nicotine  ahould  always  be  looked  for  in  the  tongue  and  roueoua  DMBfr- 
brnne  of  tho  mouth,  its  well  as  in  tho  usual  viscera.  Tho  caso  may  bo 
much  complicated  if  tho  person  supposed  to  be  poisoned  should  luve 
been  a  amoker  ;  for  the  defence  would  naturally  bo  that  there  had  been 
either  fimfiWiTn  smoking  or  chewing,  or  aven  -wMlluwuig  accidentally  a 
(pud  of  tobacco, t  A  I't.-m utirt  has  1*011  ilisoovered  similar  to  nicotine. 
:  ;  1;  :i    I   :i!    -  ;jn    alkaloid   not  Unlike  ukottlM  hm   the 

*  Jhitriqe  tut  thiptoloytc  tkr  DarmtMtcegung,  Lelpslc,  1800. 

-    In  an   P*p#ri:n#nt  of  Dragi-mlnrfr*,   nicntinn  w   wit   t"  htf*   l>«*n  tUfrrttvl  in 
35  grim,  of  tho  saliva  of  s  jmr»on  who  had  half  au  hour  prsTionsly  smoked  s  eigsr. 
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corpnc  of  a  woman  addicted  to  intemporoto  habits;  but  thifl  baao  wu  not 
poisonous,  nor  did  it  give  any  crystals  when  an  etheroul  solution  wis 
ihMi.h!  to  an  ether  solution  of  iodine.  It  will  b«  well  always  tu  support 
th©  chemical  ©vidoncc  oy  teste  on  animal  life,  »iaee  tho  intensely 
poisonous  action  o!  nicotine  seems  not  to  he  shared  by  the  nicotine-like 
ptomaines. 

$.  rainnfc* 

%  098.  Piturie  (CJ1MN)  i*  a  liquid,  aivotinv-1ik»  alkaloid,  obtained  from  the 
{hsVitil  kapmoodu,  *  small  altiub  nr  u mr  takinglng  10  On  natur.il  order  Qotataam, 
Indi^noiiK  in  Australia.  The  natives  mix  |dturlo  leaves  with  ashes  from  some  other 
plant,  ami  chew  them.  Pitnri*  in  ohuiund  by  astractiiin  tin-  pl-mi  \.:ih  tailing 
wstar  aoiditied  with  nn.1pUu.rio  acid,  concentrating  tho  liquid  by  evaporation,  and 
then  alkatiniitfc  nml  di  tiiHajc  wttl»  caustic  soda,  and  receiving  tho  dintillsta  in 
DjdlOOluOnO  soldi  The  sulutioii  nf  tu  t.vdrochlurate  i»  lAanrvdl  alkalmcd  aud 
shaken  up  with  ether,  which  readily  dissolves  out  tho  piturie.  The  ether  solution  of 
nJtiirie  is  nvaporated  In  ilrynr**  in  a  aWVBl  Sf  1  \< -m .■-.•  ■  <.  hmI  tin-  n...  | 
poittsd  ■>'  dial  illation  in  hydrogen,  or  by  changing  it  Into  Its  salts,  aud  ogam 
recovering,  he.  It  u  char  and  SOtottlosj  when  yum  and  fresh,  but  bmjommycllow 
01  brown  whan  exposed  to  air  and  light.  It  bull*  and  ilwliU  «t  243*  to  244".  It  fa 
K>Iulilo  iu  alt  proportions  In  alcohol,  water,  aud  ether ;  ito  taste  U  acrid  and 
jiiiiu'.nt;  It  i*  Yiilnt.ihi  lit  (irdituiry  li-:i: [n-i -.i :  u: ■  •.  caimn^  whiti:  funir*  with  Iij'dm- 
chloric  acid  ;  It  la  very  irritating  to  tho  mucous  membranes,  having  n  smell  like 
nil  ''Hi"  ||  hr«t,  and  then,  \r lion  it  hi<rorm<K  browner,  liks  pyridine.  1 1  forms  salts 
with  aeids,  (nit  tho  ncntatn,  Mulpliato,  and  hrdmohlorsto  arc  varni^h-likc  DaSI  hsWC&f 
no  bhsOl  Of  OryttaUtolSOD  ;  tho  oaulatc  i»  a  crystalline  Kill.  Pituiic  givea  pit  1  1 
tates  with  mercuric  chloride,  cupnc  sulphate.  gold  chloride,  msTaur-potassic  iodide. 
tannin,  and  mi  aloelloUa  tolatfon  nf"  iodine.  If  un  ctlnri'al  aolutlon  of  iodlns  It 
added  to  an  ethereal  solution  of  plturte,  a  precipitin  of  y<0towiao>E0d  BSSdIss\ 
readily  solal  I"  in  elnohol,  ia  deposited.  The  inline  r'oin]»oiin<l  mcltaat  110',  whilo 
0M  iodine  compound  of  m..-tinr  gassse  At  10J  .  I'iturio  ia  distinguished  from  coniino 
bv  its  aqueous  solution  not  becoming  tut  bid  citlu-i  on  heating  or  on  the  addition  of 
chlorine  water;  it  dinVnt  from  ptooUnS  in  xprnllc  gravity,  piSQltDS  Using  'DS13 
specific  gravity  at  0",  and  piturie  sinking  In  water;  It  differs  from  aniline  by  not 
befog  coloured  by  chlorinated  lime.  From  nioolino  it  ha*  aevnral  diatinguiahing 
marki,  COM  Of  tho  bent  lwittg  that  it  dooa  not  change  colour  on  warming  with  hydro- 
1  acid  and  the  addition  to  tho  mixture  afteiwarda  of  a  little  nitric  acid.  The 
pfcvaioloafa]  *<  tion  seems  to  be  but  little  diflcrenl  from  that  of  nicotine.  It  is,  of 
course,  poisonous,  but  as  yet  baa  no  forcnato  importance. 


4.  SPAUTEIXa 

1  339.  Ia  1*51  Stcnhouset  ssjiarsted  a  poisonous  volatile  alkaloid  from  5^arfi*ui/i 
SflMMriKM,  the  riiiiiinnii  lirnnm,  to  wlii.-h  u  gavs  tlia  name  of  sparteine.  At  ehs 
same  time  a  crystalline  non-polsoiioua  substance,  Ko/vtrin,  was  discovered. 

SparUino  ia  »<|«r*tcd  from  the  plant  by  oxtraotion  with  anjpburio  ar.i.l  holding 
water,  and  thru   ilkalnmiK    Eb«  ion  sUlttlloB  sad  diatUUDgl   (t  baa  tho  formula 
(C„FIBN,),  and  betonfji  to  tbevlaasof  tertiary  diamines.     It  is  a  char,  tliiek, 
mliKtanri.x-jin-dlj  SOlttblt  Ifl  WSSsT,  IS  wliirt  ii.  iiojrtttKastning,  alkaline  ivactioo;  It 
la  soluble  In  alcohol,  in  ether,  and  chloroform  ;  insoluble  111  benzene  and  in  petroleum; 

*  Nee  "The  Alkaloid  from  rituric,"  by  frof.  l^versldgc,  tVAsm.  N*W$,  M:m!i  18 
aad9»,  1RSI. 
t  Phil.  Tra,u.,  UM. 


HO  rOHOXS:  THEIR  EFFECTS  AXD  DETECTIOX.       [§  34O,  341- 


it  toil*  &t  «*\  AsartHs*  MttnUm  adda  Mir,  b*t  the  oxalate  ii  the  only  cm 
■at'h  ess  U  tastily  sbtsisad  i»  crystal*.  It  fnrta*  erystal'.aae  Aim  with  putiav 
cUcffid*.  witk  fold  akkride,  with  ateecoMe  ehWide,  sssi  wit*  aiaechlonde.  Tfct 
rectal*  m  a»  capctleliy  betatifol  f*k,  cryitalBtiog  U  k«*r  nesdlss,  wivh,  «ne* 
dried  end  hotted,  explol*.  On  staliar,  spsrtrise  up  in  e  tube  vttfe  ethyl  ioiide  tod 
slcobol.  and  beating  to  1>)0'  fur  a*  how.  etfcyl  ■  as  ft  rant  iodide  K|*iUa  in  >*enj, 
need  Is- like  cryiuU,  wMeh  are  somewhat  ioaahihli*  in  coM  alraaol. 

Efftsct  on  ABimsJs.— A  uhk!"  drop  kill*  ■  rabbit;  tke  syrsptorsi  are  timHat  Co 
the**  produced  by  nicotine,  bit  the  papilt  ere  dilated.* 

5.  inure 

I  3W.  Ttcpmim.— Aniline  or  a^s-betuol  [C,  11, Nit,)  W  nude  by  lb*  redaction 

of  nitre- be  neol.  It  It  in  oily  fluid,  niUmrte**  erlien  ipiitr  pan  lust  jrrednally 
MetliallHj.  •  J  ■llmi  ting*  on  o&fotar*  to  lb*  air.  It  ha*  *  peculiar  ud  duUnetW* 
■mil  It  Me*  At  IM'i',  end  can  U  congeeied  by  4  cold  of  8*.  It  tt  tli*at!y 
soluble  Lb  water,  100  porta  of  water  at  16'  retaining  about  3  «f  aniline,  and  easily 
•olublv  in  alcohol,  rlliiT,  and  i:hloiufunu.  It  duet  nut  Uut  fol-liUuiia  paper,  \mi 
nerertbelcsa  acts  as  a  weak  ilVali,  for  It  precipitates  iron  from  lis  nit*.  It  farxs  % 
large   anmW  of  crystalline  a»lr*     Tb*    1>  >  ryoalliarm  in  white  plat**, 

and  baa  a  malting- t/>int  of  X9T.  Tba  platinum  wropoiind  baa  the  formula  of 
<^HiNaanCl)fPtCl4,  aud  cryitallisss  in  yellow  needles. 

$  A41,  oyniplonia  and  Effects.— Anil-ui-,  Ufa  park  add,  ckalarulatn  albumin. 
Aniline  ia  a  blood  |iuUon  .  it  produces,  even  during  life,  iu  some  obscure  way, 
nwUivmoajntiin,  and  it  ditto  ttRrate*  the  red  blood  iorptwliw ;  bntii  the**  eAWu 
lessen  the  powor  of  th*  blood  corpuscles  to  convey  oxygon  to  tlw  denies,  hen^e  the 
cysoosie  oUcrvod  so  frequently  in  aniline  poisoning  ii  explained.  Kngelherdt  t  has 
found  that  anil i no  black  ia  produced  ;  in  eTcry  drop  of  blood  there  aro  fine  black 
ejannloa,  the  tubal  a&al  uf  whu-h  produce  a  pele  blue  or  jpty-blue  colour  of  Uto 
»kiii.  Aniline  has  also  an  action  on  tlio  central  nrrroua  ny«teiii,  at  tint  stiiuulatuijt, 
and  than  i*r*lynlng.  Schmlsdeherg  flnda  that  naro-ami'lo-iilu-iiol-c!  her-  «ul|  hnric  arid 
iaprodiioed.sndaj.poarain  tho  tinrwaasn  alkali  salt;  a  amalli]iuiMtity  of  forhtinoUalso 
|irtxluowl,  and  liOkUsiti  fonnJ  in  lliu  uriii#.      Soma  aniline  may  be  ixcrrt««l  unobavesd. 

Tbe  nyuiptoiua  are  uiddineas,  weakuesa,  cysnoaia,  bluooeas  of  the  skin,  aiuklugof 
tlic  uinjmratiire,  aud  dilaUti  -  <  •'  th  ]•■']•■].  The  piiln-  i»  ainall  ami  frequent,  the 
aaJu  niui»l  nml  GOld,  Tlir  raUii-nt  mnrlln  «f  anilitir.  XoValdl  tbl  Ift4  OOaMMal  OSsV 
mJalOU  »ct  In.  The  urine  may  be  bro*Tj  to  hruwn-blnck,  anrt  may  contain  hyaline 
cylirnl'-rw.  Tlia  liloc»J  sbAwl  tbn  |&MtTWB  (si  iru«thn<nio^lnliin(  mil  ha*  the  nacu- 
Uadtaal  already  mautlonod.  Should  the  jialiciil  recover,  jaundice  oft«u  followa. 
Tim  outward  application  of  anilino  producos  ccretn*. 

Cbluiiic  \*n**m\ii)t  \<y  iiiiilinr  i«i  uo-jutioiinllr  assi)  muunjt  wtitkcia  i:i  ibe  nnuiifin-- 
lure  of  anllinp.  Kcadnctie,  loss  of  inuacular  jxiwer.  diminished  reusibillty  of  the 
*kin,  ffOntitinjZ,  Uim  of  ITrpatlt*,  pnllor,  anMiOa>  08  tttf  tkte)  ttd  j^iumrnl  nmlaiv 
aro  the  chief  aymptoms.     Tho  for*|Uratlvii  bat  teon  noticed  to  hare  a  reddiah  colour. 

Casta  of  aniline  poieoning  srs  not  oemmon  ;  Dr.  IV  a  I  Smith  has  recorded  one 
in  tho  Lurch  of  January  IS,  16CI.J  The  patient,  a  woman,  12  ycart  of  a^a,  of 
ftlooholio  teudeuclcs,  a»a]luwr.](  1 3th  IWinber  lfll»3,  at  1.40  r.w.,  about  3  ounces 
(.f  mnlim;  ink,  [he  fr^mlmt  part  nf  n-hu  I.  SOBaaalatl  ■•)  mila.i'  ;  |fl  .1  r*tj  iittlnwhiln 
•he  bsouiis  nnoontcloua,  and  remained  to  until  death.     At  3  r.M.  her  lipa  ■or©  of  a 

•  To  the  nicotine  group,  Kelwmine  (.r^H^N/i^   md  onllthyUa  (CajRuVJ  alio 

belong,  in  n  phy»i  iloglcal  >itnM,  ,  bill  yyl-i'iiutin,  hk<    iJltrtsfM   dtlatal  the  |iti|al. 
+  tfritr*iff<  rur  Tost,  tltt  At*iti*i.  Juatig.-Dif*,,  Uorpat,  HSH. 
t  8as  also  n  oaao  reported  by  K.  Dehio,  in  which  a  pereou  drank  10  frrma.  and 

UfM>urd,  fli  1:  U,,i /.,.    irxH'hn..   \*c>-    Ni.    1. 
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aatfc  patfaa,  tW  aaaaral  wftw(tfc>  tkmwm 
to*;  ^^■WfwU  uJ  •fejDp*.  tW 
fttC  aod  ata»-«0  pnr  aaiaa*.     TW  *_*  ~ 

Ut  lie 
attar  tW 

taUaed  »  >D  ia>  *ii<»i,  —4  aaaatyaf  Mead  ;feMi| 

Wltftr.     TW  Uaod  n  Ml . 
1*12.  rM^S^-TUki^'kMi^MiiUtlivotUf^tWUfMklUh 
a«nc*tka*t/aa}iaiaccrvM  •  cim     Bawj 

Up**;  lWaUaleaaafarcaaatta»I-I*p&,ftK*e3-» 
f  MX  ■■India  ef   liftH-JUflhih^gyOTta^  datortad. 

ar»  atoiawd  aya  Mttiw  of  poffc,  aad  datJWl    TW  eraaaa.fa.lj  fiiiM, 

»i«h  •Umt  *******  v*k  — lfharin  aril,  «W  iaai  IMaal,  —J  iWa 

aaddiatttai    TWJ»tak»»aWk«a  aa.w*a«tW.tW  hWc     jiilil 

*p  negate  ajuln  i    ilj.    A«j  ae£u«  »D  W  U  iW  r»b  kft  after 

eftWetWr,  fcarf  »ay  b.  W>trtUWJ  ay  tW  foa«riac  a=KJ  -AJ  iiyiaj 

afaa*Taaaerfaaalto»  tol  ■■  1 1  Ma*  fcj  a  Uola  AWMi  af  S»aa  cr  fcffa. 

•Wt'  mi  hi  I  iaaclwataaaeafly.  caScadi***  fnaa  WX  «4  to  *«0.  aad 

■  (Ur4i»1   ;aOa»  Data   FrtaaWftrt  Ua*  C,  aa4  eaasltpeiaa;  D 

Uat  far  as&aa  as  tW  aaattftaa  ef  kaida*,  aydroeakrfa  acid.  aad  inW— 

aatritt.  vtara  atrftta  a  Us*  e«k«r 


HI.— The  Opium  Group  or  Alkaloids. 

{  Mi.  0  fatal  Coroportttep.— Opoup  cooum  a  auger  mk  si 
lane  ■iWtiricaa  than  an j  jiUat  knows.  The  Uat  reaches  at  preBOBi  lo 
18  or  19  aitrogeatacd  Uvea,  ami  alsDoti  each  Tear  there  hare  l*ea 
eddaica*.  SoaM  of  then  a&akecai  exiet  la  t#tt  anaU  ptOfcrt^m,  and 
Wit*  baaa  little  atadted.  Morphia*  sad  aarootia*  ara  titoaa  wUefa,  alatae, 
an  tuojeologkajj  iraportaat.  Optaja  u  a  gammj  mam,  naaaali'an  of  the 
joke  of  the  la  caw  J  wipe  frail  of  the  P*f*M#r  somm'/ermm  liamlaaaait  m 
the  as.  The  following  u  a  nearly  ceaaflate  fiat  of  tha 
whirh  haTe  Wee  foc&d  in  orxnm : — 

UereaWt,  W«V  |   Baaaffia..  <^H.*V 

Veeoettae.  ClrHw5-J7.  I  Cedakat.  C^II.WV 

ICaaaafaa»,CjnaJCQr  |  TWeaaaa,  C^MV 

r„H„50r  Mir.aafci.  CJHJK>4 

CW«.JfO,  JW— Maa.CVJMV 

C^B»XO^ 
Crn**ia*,  C^U. 
UaaWf4ae.<^B«^0# 
ayfWifafiiai,  CaH.SO,. 
Oa*aaaaaF  Cpll^. 

Ci        |f     >^HaXOb> 


naeeraieeiy* 


n*. 
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Tho  rariou*  opiuma  differ,  the  on©  from  the  otiu-r,  >n  the  percentage* 
of  alkaloid*,  »o  that  only  a  very  general  BUUnwnt  -if  thn  mntn  mmpnat- 
tion  of  opium  can  U*  made.  Tim  following  statement  may,  hovercx,  tc 
accepted  as  fairly  representative  of  those  difference*  :— 

Mwpj.MM etois 

Xarcotlat,     .                         .            .  .         4  to    a 

OOtf  AlfcaloiiU .sua 

Mcconln,       .......       l'm\»r  1 

Moeomr  *.-id,               .               .              .              .  3  to    8 

IV-ulUr  rcdn  end  eaoutehooo,          •  5  to  10 

Fot, 1  to    < 

'    huinuiJ  acid  iiuttci*,           .  40  to  50 

liiuil  utile  mat  ten  and  mucin,            .                         .  1*  to  SO 

Aih,                 .              .                             .  1  to    n 

Witor 8  to  50 

The  general  results  of  the  analysis  of  12  Asmjtle*  of  Turkey  opium. 

purchased  by  Mr.  Holt,*  from  leading  drugguts  in  London,  Dublin,  und 

Edinburgh,  aw  at  follows : — 

Water.— Hi^hrat,  SI'S;  lowest,  184  ;  uimn,  22  4  per  cent, 
Inaolublo  Beeidue.— Highest,  47-9;  lowest,  25-45;  mean,  32-4$  per 

C'-'Iit. 

Aqueous  Extract.— II ijiheat,  5615  ;   lowest,  2090 ;  mean,  45-00  per 

MUll. 

Crudo  Morphine  {containing  .il»>nt  ,",-,  «»f  pi:u-  luc-rphxaft}^  Hubert, 
12*30  ;  lowest,  M6 ;  mean,  9"9S  por  cent.,  which  equals  12*3  per  cant, 
of  the  ilrii   I 

Persian  Opium,  mnuatd  in  the  Minn  way,  varied  in  crude  morphine 
from  2*1  to  8*5  per  cent. ;  Malwn,  from  5*88  to  7*30.  In  \S  samples  of 
different  kinds  of  opium,  tho  mean  percentage  of  crude  morphine  wu» 
^■sjh  [M.-r  cent,  (1  I  ptt  '""'it  --f  'iif  dzttd  opium).  lea  tdtag  ■><  Gfaftxnxt) 
Smyrna  opium,  dried  nt  100\  yields  117  to  -1  4C  per  cent.,  tho  mean 
beiiiK  l*J  to  14  por  cent. ;  Egyptian,  from  5"S  to  l'J  per  cent. ;  1'ersian, 
1 1*37  per  cent.  In  Kiwt  Indian  l'atim  opium,  for  medical  use,  he  found 
772 ;  in  a  aampli'  mod  for  MimVui^,  5*27  per  cent,  ;  in  Algerian  opium, 
12-1  per  cent. ;  in  French  opium,  14-8  to  229  iter  cent. 

g  345.  Action  of  Solvents  on  Opium. — The  action  of  various  solvent* 
on  opium  hat  been  more  especially  studied  by  several  scientists  who  arc- 
engaged  In  the  extraction  of  the  alkaloid?. 

Water  dtMolvca  nearly  everything  except  resin,  caoutchouc,  and 
■woody  fibre.  Kreo  morphine  would  be  loft  imtoluble ;  but  it  sooma 
always  to  bft  eomninnl  with  meconic  and  acetic  acid*.  Th»  aolubility  of 
free  narcotiuc  in  water  U  extremely  small. 

•  Fear  /took  cj  I'Uarmncy,  1ST*. 


346.] 


OI'IUM. 


283 


Alcohol  diasolres  rosin  and  caoutchouc,  and  all  thl  alkaloids  and  their 
combination*,  with  moconic  acid,  <ko. 

Amylic  Alcohol  dissolves  all  tho  alkaloids,  if  they  an  in  ft  freo  state, 
mil  it  al*o  takes  up  ■  lath  •  >f  the  resin, 

Xther,  Benzene,  and  Carbon  Sulphide  do  not  dinoolvo  the  najfi,  u  1 
only  slightly  morphine,  if  free  ;  hut  they  dissolve  iho  othor  free  alkaloids 
an  well  ns  caoutchouc. 

Acida  dissolve  oil  tho  alkaloids  and  tho  resin. 

Fixed  Alkalies,  in  excess  dissolve  in  port  resin  ;  they  uho  dissolve 
morphine  freely ;  narcotine  remains  insoluble. 

Lkuc  Water  dissolves  morphine,  but  is  u  solvent  for  ttraotiM  only  in 
presence  of  morphine. 

Ammonia  .haaolvoe  only  twees  ol  mm-jiMo    :  u.i  n:n     ma  t&d  OOdoine 
readily.     It  does  not  dissolve  the  other  alkaloids,  nor  does  it  di«*oh<   I 
i.-  in. 

jj  34i>.  Assay  of  Opium.— The  following  processes  may  be  described  :— 

ProoeBS  of  Teechemacher  and  Smith.  — Thia  process,  with  a  few  modifi- 
cations, is  as  follows* — lOgrms.  of  opium  urn  n«  completely  exhausted 
with  proof  sj»ixit  at  a  boiling  temperature  no  possible.  The  rwaltfag 
alcoholic  extract  is  treated  with  a  few  drop*  of  ammonium  oxalnte 
solution,  and  the  solution  is  almost  neutralised  with  ammonia.  The 
M»lui.ion  !■■  rated  to  miM-hii'il,  rrmlc.l,  :it  il   filtered.     The  filtrate  i« 

farther  concentrated   to   <"    »-.<■  .   .iml    transferred  i;ill    ll.i-k.    it   h 

washed  into  this  Honk  by  i  c.c.  of  water,  and  3  e.c.  of  90  per  cent, 
alcohol ;  noxt  2  e.c.  solution  of  ammonia  (ip.  gr.  0*960)  and  25  c.c.  of 
dry  ■tfaex  am  added.  The  (bisk  is  corked,  shaken,  and  then  allowed  to 
rest  over-ni^lii. 

Tho  othor  is  docantcd  as  completely  as  posnible.  Two  filter  papers  are 
taken  and  counterpoised — that  is  to  any,  they  are  mode  precisely  Ihi 
name  weight.  The  filters  are  placed  one  inside  the  other,  and  the  pre- 
cipitate collected  on  the  inner  one;  the  precipitate  is  washed  with 
morphinated  water— that  is  to  say,  water  in  which  morphine  has  bean 
digested  for  some  days.  The  filter  papers  with  their  contents  nrc  washed 
bonxeno  and  dried,  the  outer  pApf3  put  on  the  pan  of  the 
balance  carrying  the  weights,  and  tlie  inner  Hltor  with  the  precipitate 
weighed.  The  precipitate  is  now  digested  with  a  known  vuliiiue  of 
dadnonnal  acid,  and  than  the  fxcnsvof  acid  ascertained  by  titration  with 
ilivinornml  alkali,  using  either  litmus  or  methyl  orange;  each  ac.  of 
docinormal  acid  is  equal  to  30'3  mgrma,  of  morphine.* 

Dotts  Process — Dott  has  recently  propocrd  s  new  process,  whirl 
states  has  given  good  results.    The  process  is  as  follows  ; — 10  graiuniee  of 

•  Phamu  Journal,  xix.  45,  82  ;  xili.  716.    Wright  and  Farr,  ChsmiM  o*d  T>m^jiH, 
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powdered  opium  are  digest*!  with  '"■  1  &  water;  1'S  gramme  barium 
chloride  dissolved  in  about  12  c.c,  water  is  tlieii  added,  tLe  aolutiun 
made  up  to  00  c.c,  well  mixed,  and  after  a  short  time  filtered.  22  cc. 
<««nting  0  graiumfa  opium)  arc  mixed  with  dilute  sulphuric  acid  in 
<[\\ant\ty  just  aufflciant  to  precipitate  tlio  tnrium.  Aliout  1  cc.  is 
recjuiriil,  mid  tho  solution  lUiuuld  \x  wanned  to  cause  tho  prccipiUto  to 
subside,  mid  tlic  solution  to  filter  clear  To  Uiia  filtered  oolution  a  little 
dilute  ammonia,  about  O'O  cc.  U  added  to  neutralise  the  free  acid,  and 
Hn  Kijlutiou  concentrated  to  0  or  7  cc,  and  allowed  to  cool.  1  cc. 
spirit  and  I  c.c  ether  arc  then  added,  and  next  ammonia  in  alight  cxccm. 
The  ammonia  nhould  bo  added  gradually  until  there  is  no  furthor  pre 
cipitation,  and  a  perceptible  odour  of  ntumoniu  remain*  after  well  stirring 
and  breaking  down  any  limit*  with  the  stirring  rod.  After  three  faotDI 
the  precipitate  u  collected  on  counterpoised  filters  and  washed.  Before 
EQterffig  it  should  be  noted  that  the  solution  ha*  a  faint  odour  of 
ammonia  |  if  not,  nno  or  two  drops  of  ammonia  solution  should  bo  ndded. 
The  dried  puripitnt«  is  washed  with  benxene  or  chloroform,  dried,  .unl 
weighed.  It  ia  then  titrated  with  n/lO  ncid,  until  tho  morphine  is 
neutralised,  as  indicated  by  the  solution  reddening  litmus  paper.* 

•  Other  method*  0/  opium  assay  have  beeii  published:  see  Mr.  A.  11.  Prcseott's 
mot  hod  (/¥w*ftf'iN0«  of  Anut.  /'Ao*m.  J$«nf ,  1878)  ;  Allen  (CommrrtMl  Org, 
.Innh/rit,  vol.  ii,  p.  473);  K.  K.  Sfjnibba  modification  of  Fluclci^cr'n  wvthod 
{Phinru  Journ.  (3),  all.  p.  724)  ;  a  rapid  tuodo  of  opium  away,  MM.  Fortes  aud 
Unjloii  (yawn,  d*  Hiann.  rf  oV  CJiim-,  Nov.  1861  Mft  1883. 

To  lli"  libOlt  nmy  bo  added— <1.)  SeftadU'n  Mrthml, — ft  lo  10  K""»-  of  dty.  I. 
powdered  opium  arc  digested  wltli  sufficient  dUtlllnd  water  to  make  a  thin  pnlp. 
Aft*r  twenty. four  houra  thci  wlinh<  u  thrown  on  s  welghnd  filler,  ami  waahed  until 
the  washing*  arc  almost  ccdourloat  and  taalalasa.  Tho  portion  insoluble  in  water  la 
dried  at  100"  sud  weighed  f  iu  good  opium  this  should  not  exceed  40  por  cent  Tho 
filtrate  in  evaporated  until  it  w  about  oiii--f.ft,h  of  tho  wnigbt  of  this  opium  taken 
origiually;  cooled,  filtered,  sud  treated  with  pure  animal  charcoal,  until  tho  dark 
torn  colour  is  Bhl&gsri  into  a  brownlsh-yellow.  Th*»  lbimd  b  llHOB  million!, 
predpltatad  with  a  slight  nevtx  of  alaBMQla,  allowtul  to  *und  In  ao  open  vessel 
until  all  odour  of  ammonia  disappears,  aud  at  tho  aamo  tune  frequently  stirred,  in 
order  that  the  precipitate  may  not  booome  cryiUlline— a  form  which  i*  always  mote 
diffioalt  to  purify.  The  prveipitalu  i-  now  tultoclnd  on  a  uued  liltei.  wsahed,  dried, 
lafl  weighed.  With  sn  opium  containing  10  per  cent  of  morphine,  its  weight  in 
ciinslly  U  jmr  eenL  A  portion  oft.hu  pm-ipiut*.  i*  th<«n  lUuu'luul  from  th«  niter, 
weighed,  «nd  exhausted,  tint  with  etbor,  snd  aftsrwards  with  boiling  alcohol  (0*81 
•pacific,  (gravity).  Using  thou  purified  from  nareotine,  and  containing  a  little 
colouring-matter  only,  it  m.v  B0*  bo  dried  and  weighed,  and  tho  amount  of  mor- 
phine calculated,  on  the  whole,  from  the  data  obtained. 

(3.)  Fl*nry  has  prnjxmul  n  titralinii  by  oxalic  acid  a*  follows:— 2  gmu.  of  ihn 
powdered  opium  are  macorntcd  a  few  houra  with  H  c.c,  of  aqueous  axaloto  of  ammonia, 
brought  on  a  filter,  and  waahnd  with  '>  e.<\  of  water.  To  the  hltrate  an  «pial  totUM 
of  SO  per  cent,  alcohol  and  mm  noma  i<>  alksluu  reaction  w  s/ldod  j  and,  oiler  stand  lug 
tweutv-fuui  huars  to  acloaed  UaA,  it  i>  liltcicd,  SAd  tho  ftaA  rinsed  out  with  some 
c.c.  of  <0  iwr  ceut  alcohol.     TJie  Alter,  with  lis  tuutsnts,  aHcr  drying,  in  jibacett  in 
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§347.  Medicinal  and  other  Preparationa  of  Opium.— The  chief 
mixture*,  pills*,  and  other  forma,  officinal  and  non-officinal,  in  which 
opium  may  bo  met  with,  are  n«  follows : — 


(1.)  Ufpicixal. 

Compound  Tincture  of  Camphor,  V.  It.  (Paregoric). — Opium,  cam- 
phor, bunzoic  acid,  oil  of  anise,  and  proof  spirit:  tin  tipiurn  i-  in  th« 
proportion  of  about  0*4  per  cent.,  or  1  groin  of  opium  in  210  minims*. 

Ammoniated  Tincture  of  Opium  (Scotch  paregoric).-  Strong  solution 
of  luniiiuiKi,  rrriinwl  spirit.,  niiiuni,  nit  nf  juii*\  suiTron,  and  brnzoic  acid. 
Ntvriy  1  (Kir  uvuU  or  1  fcTuin  of  opium  in  every  96  minima. 

The  Compound  Powder  of  Kino,  i\  11, 

Opium, 5  par  cent. 

Cinnamon, 20        „ 

Kino 75 

The  CotniKJund  Powder  of  Opium,  I\  tt. 

Opium, 10*00  per  cent. 

Black  Pi-p-vr,  13-33        „ 

(linger 33-33        „ 

Caraway  Fruit, 40-00 

Tragacanth, 3'33        „ 

POl  of  Lead  and  Opium,  P.  R 

Acetate  of  Lead,         ■         .         .  70  0    percent. 

Opium, 12  5         „ 

Confection  of  Rosea,  ....     125         „ 

Tincture  of  Opium  (Laudanum). — Opium  and  proof  npirit.  Ono 
grain  of  opium  m  14'ft  mill. — that  is,  about  6*7  part*  by  might  in  100 
by  measure-. 

The  amount  of  opium  actually  contained  in  laudanum  has  been 
investigated  by  Mr.  Woodland,*  from  fourteen  aamploa  purchased  from 
London  and  provincial  chemists.  Tin1  highest  pPTrcntago  of  extract  was 
501,  tho  lowest  3-21,  the  mean  being  4'2-i1  ;  the  highest  percentage,  of 
morphine  woo  '70  per  cent.,  tlio  lowi-st  •."".',  the  mean  being  '51  per  cent. 

the  same  flask  (wnirh  «hmild  not  bo  olflanwd),  ■  few  drop*  of  alcoholic  logwood  solu- 
tion m  addtd,  "Wb  on  cxccm  of  OXsllo  sold  solution  of  \uown  atnmglli,  lite  wliol.i 
bting  mule  up  to  100  c,c.  This  is  divided  into  two  parts,  sin]  the  excess  of  acid 
t)tnil#d  Iwk  will)  cl ilut«*«l  xoilady-  If  the  oxslii;  and  solution  in  nf  tho  atren>Mli  nf 
*'V2grm».  to  tho  litre,  every  c.c.  of  the  oxalic  acid  solution  which  In*  become  bound 
■p  with  morphine,  eorTwpr>nd*  to  Q'0'1  gnu.  of  morphine, 
*    fam  Bo*k<f  Pharmacy,  1882. 
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It   id,   therefore,  clear   tliftt   laudanum   ie   a   liquid   of   very   uncertain 
strength. 

Aromatic  Powder  of  Chalk  and  Opium. — Opium  M  par  c^nt,  Uia 
rwt  of  the  conalitui-nU  being  cinnamon,  nutmeg,  saffron,  cIoyco,  carda- 
mom.*, and  sugar. 

Compound  Powder  of  Tpecacuanim  (Dover's  Powder) 

Opium 10  per  cent. 

Jpecnoiinnhft, 10         „ 

Sulphate  of  Potash,  ....         80        „ 

Confection  of  Opium  (Conicctio  opii)  u  cuiujwwd  of  sjrup  and 
compound  powder  of  opium  ;  according  to  tie  formula,  it  contains  *2'4  per 
cent.  •»!  opium  by  weight. 

Extract  of  Opium  contain*  the  solid  constituents  capahle  of  cxtrsn- 
Hon  by  water  ;  it  should  contain  L'O  percent,  of  morphino,  and  in  therefore 
about  double  tho  ctrength  of  dry  powdered  opium. 

Liquid  Extract  of  Opium  haa  hoen  also  examined  by  Mr.  Wood- 
lnnd  :  •  U>a  wimple*  virUnl  aj  1  dmb  3-98  p«r  cent,  of  dn  SXtnot, 
the  highest  number  being  4  '92  per  cent.,  the  lowest  3*02.  The  mean 
peicontogo  of  morphine  was  "2$  per  cent,  the  highest  amount  being  "37, 
and  tho  lowest  -19  per  cent. 

Liniment  of  Opium  b  composed  uf  cjuul  part*  of  laudanum  uud  loan 
liniim  nt ,  it  should  contain  about  0'C375  per  cent,  morphine. 

The  Compound  Soap-pill  ia  mado  of  aonp  and  opium,  one  part  of 
Opium  Ell  every  5*5  of  the  maw — i>.,  about  18  per 

Ipecacuanha  aud  Morphine  Lozenge*,  as  the  last,  with  the  addition 
of  ipmuMiiinhn  ;  eoch  lozenge  contains  .,'„  f*ruin  (1*8  mgrms.)  morphine 
hydrochlorate,  f3  grain  (5-t  D3gma,)  ipecacuanha. 

Morphia  Suppositories  in  BUlk  wftb  hydrorhlorate  of  morphine, 
bensoatcd  lard,  white  wax,  and  oil  of  theobroma  ;  each  euppoaitory  con- 
tain* J  grain  {32'4  inarms.)  of  morphino  salt 

Opiiuu  Lozenges  are  composed  of  opium  extract,  tincture  of  tolu, 
i,  gum,  extract  uf  liquorice,  and  water.  Each  loxenpe  contains  ^ 
grain  (G'4  mgnna.)  of  extract  of  opium,  or  about  ,*ff  grain  (1*3  mjjriu.) 
morphine. 

The  Ointment  of  Galls  aud  Opium  contains  one  part  of  opium  in 
1 1  to  part*  of  the  ointment — i.e.,  opium  G*7  per  cent. 

Opium  Wine,  1'.  B.  -Sherry,  opium  extract,  cinnamon,  and  cloves. 
About  5  of  opium  extract  by  weight  in  1(J0  purW  by  measure  (22  prams 
to  the  ounce). 

Solutions  of  Morphine,  both  of  the  acetate  find  hydrochloride.  I'.  D .. 
undo  with  a  Uttlo  free  acid,  and  with  rectified  spirit    The  strength  of 
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tnch  U  half  a  grain  in  each  fluid  drachm  (*0324  pm  in  3*549),  or  '91 
pari  by  might  in  100  l>y  xnefumrc. 

Solution  of  Blmeoonate  of  Morphine.— Onu  fluid  ©z.  contmna  Dj 
grain*  f»f  !•:  I  of  morphine. 

Morphia  Lozenges  nrc  mude  with  the  s&me  accMftoriea 00 opium  lozenges, 
onbstitating  morphine  for  opium ;  «nch  lozeng*  ftflUHJM  V  grain  of 
lmlroehlOMll  "'  BOtph&l  (1*8  mgrm,). 

Syrup  of  Poppies.  —  The  ordinary  *yrup  of  poppies  is  sweetened 
Itii.lunum.  It  Nhould,  however,  be  what  it  i«  described — viz.,  a  iyrui»  of 
pOppy-hMd*  A*  such,  it  is  stiid  to  contain  one  grain  of  extract  of  opium 
to  ths  ounce 


(1)    1'ATKKT  X*t>   OTHKIl   Xoy-OlTICIXAL   l'CZPARATIOn   0»   Ol'Il'M. 

Godfrey' •  Cordial  La  made  ou  rather  4  largo  aeolc,  mid  ii  variable  in  atrtii£th  and 

■utiuu.     It  usually  OOP  till  at  out  Hxialna  of  opium  in  cacti  fluid  OBOCe/  and, 

a*  oilier  couttitiH'.nU :  Ni>**fci».   niolaw*   ur    tMtQjO,    rectified   npiril,    tnd    v.iri.1111 

lUvotirlng  IngmllenU,  Mjw*,la11y^ri){rrlrloTe*,  ami  coriander  ;  nnlw*«tl  mid  caraway* 

may  *!»<»  ■><*  iUtt«,ii,ii. 

Crlurod'a  Remedy  for  Spoama  conalata  of  hydrooblorate  of  morphine,  «nirit  of 
aal-volatih,  other,  and  camphor  julep  j  ntroncth,  1  jjrain  of  the  hydroohlorato  in 
•««7  Q  imiiota. 

Lcmaurlcr'a  Odontalgic  Eawaca  i*  acetate  of  uiorphiuo  dlsaolvod  la  cheiiy-Iauml 
wat*r ;  ttrr-nj*th,  1  i*rain  U\  Mm  titim-a, 

NapantLe  u  it  preparation  very  »nmlar  to  I4f.  Opii  **daliv.t  and  it  or  about  the 
•suae  strength  a*  laudaouiu.r 

Black  Drop  [known  al*o  by  variona  name*,  auoh  n*  A  rruatrontr'i  Black  Drop)  U 
rwuiiillv  an  nestle  aeul  aoiutfon  of  the  iMiuUtucuU  of  opium.  Ii  in  mindly  consi- 
dered 10  be  of  (our  ttine*  the  ntrcn£th  of  laudanum.  The  wholeaalo  receipt  for  It  U : 
Ltrntanum,  I  ni, ,  am)  ili-lilli'd  vin^m-  t  <|uu*,  SlgMld  ftlf  a  fnrlnifjht.  The 
original  ftnnnli  proposed  by  tbo  Quaker  dootof  Ol  I'urham,  Kdwaxd  Tun. lull,  la — 
Opium,  sliced,  J  lb.;  good  viu-juuv,J  .1  pintaj  and  iiulmog,  1J  "*.;  Killed  down 
to  aayrap  lliirkuraa-  i  lb.  uf  augar  and  '2  tea*|iooiifulsofYoajit  are  thru  added.  Tbo 
whole  La  act  In  a  warm  place  for  *ix  or  cij(hL  wevka,  after  which  it  i»  BTIpDMtl  1  bG 
tli.   Open  air  until  ii  ixw>*ih<h  <•(  thu  nmn»*l«inT  wf  11  ayruji.      \i  h  las!  |  mid 

filtcNxl,  a  1  it t  It-  augar  la  adrift,  and  the  liquid  mado  up  to  t  plnta. 

"  >*urao*e  Dropa"  teem  to  be  composed  of  oil  of  caraway  and  laudanum. 

Powell  a  llalaaro  or  Aniseed,  according  to  ondenco  In  the  caae  or  /'/in  rwi«i«uf.woi 
SheUfy  v.  Arnuwi  (PJmrm.  Jouni,,  \9Qi),  contain*  in  every  ot.  ,J0  gralu  of 
morp'niri.. 

Dalliy't  Oarminative— 

Carbonate  of  magneiia,    .  .                    l>)  grama. 

Tiuotoro    -if  nanCor,    mid    compound  tuietiirs    of 

cardamonu,  of  each  .            .  .            .15  drop*. 

Laudanum,                        .            .  .                     tt  „ 

on  uf  tabtad,     .  .  .  .  •       $      „ 

"  If  iua<le  aconrdinic  to  Dr.  IVi-/  ronoala,  U  H""1"1   '»  *«  *>«U08. 
♦  It  may  be  rrtfardud  *,»  11  purillud  uluuholle  aolutiou  of  mivuiiate  of  nn>rphia,  with 
a  littla  aareaa  of  arid,  and  of  About  the  aiuno  vtrength  as  laudanum. — Taylor. 
X  Yarjaice  U  tbo  juice  >f  the  vrild  orah. 
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Oil  of  twtToajr,      .....         It    drops. 
Oil  or  |M|>pernii!if,  .  .  1 

Pappermint  watar,  .  ..2    1).  oqdcol 

Ik«r,  from  ■  half  Co  one  baupoauful.    Another  rrtifr  ha*  no  UmUunm,  lint  (ii»t**1 

M'run  of  |Ki|i|il«fL 

Cblorodynv— Browu'i  Chlorwlyue  hi  <crci|K>»ed  of— 


Chloroform,           ,             ,            , 

.              .          6    drw.li  mi. 

OUoric  Hut,       .          ,          , 

.          1 

Tincture  of  capsicum, 

4         .. 

HydmchlnratP  of  murjihliip. 

6    grains. 

Se!iorlo"«  pnwffi  mi-hI, 

.       12    drop*. 

Tincture  of  Indian  hemp. 

1    drachm. 

Trmnln,      .... 

■         1         .. 

Atkin*on'«  Infant  Prowrvor— 

Carbonate  of  mignoia, 

6    drachma. 

Wlift*  Ntignr, 

V    nniuva 

Oilofaniftccd, 

20    dropi. 

Spirit  of  Ml  voUt  ilp, 

•        3|  drachma. 

FiwUiiniTi) 

.    i    ,, 

Sjrup  of  wffkuti,  . 

1    ounco. 

Caraway  water,  tn  Bikl  Dp, 

1    ptr.r. 

Bo#ibmTc'»  Odontalgic  Eatence— 

Opium,      .... 

\    drachm. 

Oil  of  oloroa, 

* 

Fdwubvju  ompoofi 

6         „ 

Ktetiflfd  ifiint,     . 

H  A-  ounce. 

§  348.  SUtwticB.— During  the  ton  year*  1883-1892  no  lem  than  1424 
deaths  in  Kn  gland  and  WaJoa  ware  attributed  to  some  form  or  other  of 
Ofdnm  or  (U  amv*  rnnatitiif>nU  ;  45  of  these  death*  were  aaeribtsd  to 

various  form*  "f  "oOtU&g  \\  mp  <>r  Ui  j»aUiit  nmlirui<«  containing  u^ium 
or  morphine  ;  876  wen-  <\\ir.  to  accident  or  negligence  ;  497  were  suicidal 
and  6  were  homicidal  dentin*.  The  ago  and  sex  distribution  of  tho 
detlhn  nHerilM'd  In  ai-4'ident  mid  l\\tw  iLMrribnd  Lo  Min;id»  ar*  detuiltxl  in 
tbe  following  tabular  statement; — 

DEATHS  IN  ENGLAND  AM;  WALKS  UUK1N0  THE  TKN  YKAK3  1683-1892 
FROM  OPIUM,  LAUDANUM.  MORPHINK,  At 


Ago..     . 
Male,  . 

Fit  mat  fa, 


0-1 
72 

60 


1-6 

V 

S3 


AcciDKsrr. 
6-16      16-25 
1  10 

4  21 


•j:  « 
302 
189 


65  and  above 
86 
56 


Toul 
603 
m 


Total,        . 

122 

60 

6 

37 

401 

171 

.sr-i 

AgM,     . 

Htiat,. 

KouiaJc*, 

• 

5-15 

I 

Sl'lOlDK. 

15-25 
26 

260 
126 

t\b  and  above 
31 
17 

Total 
330 
167 

Total, 

1 

60 

305 

51 

*»7 

§  349.  3SO-] 
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Of  European  countries  Bogfatfid  has  the  greatest  proportional  number 
.)!  .[ouiii  pobOldllgt.  Ill  h"  ranee,  opium  m  raCTphul  poteotunjj  ■i.-:-.>nnl.- 
fnr;tl-:i  I  ;  1  .  <  nt,  of  the  whole  ;  and  DWHUU  k,  Swtdttl,  SwIt-xi-rUiM,!, 
'  ;<  imimy,  all  giw  vrry  Mimll  proportiona!  numbrra;  Arsenic,  phosphorus, 
ml   t.l  taking  tho  place  of  opinion,     The  more  considerable  mor- 

/  arifles,  in  ejent  measure,  from  the  pcrnicioua  practice — both  of  tho 
hard-working  English  mother  and  of  the  bnby-farmer — of  giving  infante 
nrioui  forma  of  opium  sold  under  the  name  of  "wofhinQ  lyrzgK," 
11  infantf  friend*"  "  infant*'  pr?4ermttrw"  "  nur*cs  drvp*,"  and  the  Lifco, 
to  allay  HWttesMH'**,  and  to  k**»p  1  1  OB  taring  the  greater  part  of  tin  u 
existence  aAleeji    Another  fartUs  cawofMcUaiita]  poisoning  lanm-taki-i 

In  diapeiiMiii; ,  but  L1i<-m-  mistake*  m-mii  to  happen  more  fivuumtly  on 
tho  Continent  than  in  Kngland.  Thia  in  in  some  degree  due  to  tho 
decimal  *y stein,  which  Inn  iu  dangers  i»<  well  as  iU  advantages,  r . 5. : — A 
physician  ordered  5  decignu.  of  morphine  acetate  inn  mixture  for  a  child, 
but  omitted   the  dnimid    point,   mid   tin;  n;  thrrcfore,  gave  ten 

time*  tho  doso  desired,  with  fnUl  effect.  Again,  morphine  hydrochloride, 
ti«,  and  similar  Kohihlw  salt*  art-  1  t:i r >!•  ■  t.o  \h>  mistaken  for  other  whib* 
powders,  and  in  this  way  DttfcatUZMtfl  acddv&b  have  occurred — accident* 
that,  with  proper  disponing  arrangement*,  should  In-  imp  >    ,1  ■[<-. 

$  349.  Pohiotiing  of  Children  by  Opium.— Tho  drugging  of  children 
by  .ipium — sometimes  with  a  view  to  destroy  life,  sometimes  merely  for 
the  sake  of  the  continual  narcotism  of  the  infant — is  tapta-iully  rife  in 
India.*  A  little  eolid  opium  ie  applied  to  the  roof  of  tho  mouth,  or 
miii  en  ted  00  the  tongue,  and  some  Indian  mother*  have  been  known  to 
phiiter  the  nipples  with  opium,  no  that  tip-  child  imbibes  it  Fifth  tin- 
milk.     Europeans,   1  .tin,  imvr  di>*-uvrred  the  native  nurses 

:ing  opiate»  to  the  infants  under  thoil  c:uot  :i:id  it  in  feared 
that  in  many  case*  detection  is  avoid  1  d. 

Tim  ignorant  use  of  po]>py-tca  has  frequently  cAused  the  death  of 
young  children  ;  tluiu  in  187C  an  inquest  was  held  ut  Chelsea  on  the  body 
of  a  Little  boy  two  years  and  a  half  old.  Ho  hail  been  suffering  from 
vhoopirjg-cnugh  and  enlargement  of  the  hnweln,  And  poppy -tea  was  by 
tlie  advice  of  a  neighbour  given  to  him,  Two  poppy  heads  were  used  in 
making  a  quart  of  tea,  and  the  boy,  after  drinking  a  great  portion  of  it, 
foil  into  a  doep  sloop,  and  died  with  ull  tho  symptoms  of  narcotic 
poisoni     ■ 

8  360.  Doses  of  Opium  and  Morphia.— Opium  in  tha  solid  state  is 

I  kr  adults  in  quantities  not  exceeding  3  grain*,  the  usual  dose 

u  ii    froB    l«      BgOIti  to  64 '8  mgrnis.  (J   to  1  grain).     Tho  extract  of 

opium  is  given   in  exactly  the  same  proportion*  (apodal  rirriimstanoos, 

such  as  the  habitual  use  of  opium,  excepted)  ;  the  dose  of  all  the  com- 

•  8w  Dr.  Cli«»«i  «  fwilprwtmtott  3rd  c*\.,  252  *i  xq. 
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pounds  of  opium  u  mainly  regulated  by  the  proportion  of  opium  confined 
in  them. 

The  dose  for  children  (who  bear  opium  ill)  is  usually  very  small I 
•ingle  drops  of  laudanum  are  given  to  infants  at  the  breast,  and  the  dose 
cautiously  increased  according  to  age.  Most  practitioners  would  consider 
half  a  grain  a  very  full  dose,  and,  in  cases  requiring  it-,  would  seldom 
prescribe  at  first  more  than  ^  to  \  grain. 

The  dose  of  solid  opium  for  a  horse  is  from  I "77  grm.  to  7  "06  grms. 
(\  drachm  to  2  drachms);  in  extreme  cases,  however,  4  drachms  (14*16 
grms.)  have  been  given. 

The  dose  for  large  cattle  is  from  '648  grm.  to  3*6$  grms.  (10  to  60 
grains) ;  for  calves,  '648  grm.  (10  grains)  ;  for  dogs  it  is  greatly  regulated 
by  the  size  of  the  animal,  16*2  to  129*6  mgrms.  (}  grain  to  2  grains). 

Fatal  Bom. — Cases  are  recorded  of  infants  dying  from  extremely 
•mall  doses  of  opium,  e.g.t  "7,  4-3,  and  8-1  mgrms.  (t'0,  -fa  and  J  of  a 
grain) ;  but  in  such  instances  one  cannot  help  suspecting  some  mistake. 
It  may,  however,  be  freely  conceded  that  a  very  small  quantity  might 
be  fatal  to  infants,  and  that  3  mgrms.  given  to  a  child  under  one  year 
would  probably  develop  serious  symptoms. 

The  smallest  dose  of  solid  opium  known  to  have  proved  fatal  to  adults 
was  equal  to  259. mgrms.  (4  grains)  of  crude  opium  (Taylor),  and  the 
smallest  dose  of  the  tincture  (laudanum),  7*0  c.c.  (2  drachms),  (Taylor)  ; 
the  latter  is,  however,  as  already  shown,  uncertain  in  its  composition. 

A  dangerous  dose  (save  under  special  circumstances)  is  : — For  a  horse, 
1417  grms.  (4  drachms) ;  for  cattle,  7*04  grms.  (2  drachms) ;  for  a  dog 
of  the  size  and  strength  of  a  foxhound,  204  mgrms.  (3  grains). 

Enormous  and  otherwise  fatal  doses  may  be  taken  under  certain  con- 
ditions by  persons  who  are  not  opium-eaters.  I  have  seen  13  cgrms. 
(2  grains)  of  morphine  acetate  injected  hypodermically  in  a  strong  man 
suffering  from  rabies  with  but  little  effect.  Tetanus,  strychnine,  con- 
vulsions, and  excessive  pain  all  decrease  the  sensibility  of  the  nervous 
system  to  opium. 

§  351.  General  Method  for  the  Detection  of  Opium, — It  is  usually 
laid  downlin  forensic  works  that,  where  poisoning  by  opium  is  suspected, 
it  is  sufficient  to  detect  the  presence  of  meconic  acid  in  order  to  establish 
that  of  opium.  In  a  case  of  adult  poisoning  there  is  generally  substance 
enough  available  to  obtain  one  or  more  alkaloids,  and  the  presence  of 
opium  may,  without  a  reasonable  doubt,  be  proved,  if  meconic  acid  (as 
well  as  either  morphine,  narcotine,  thebaine,  or  other  opium  alkaloid) 
has  been  detected.  Pills  containing  either  solid  opium  or  tbe  tincture 
usually  betray  the  presence  of  the  drug  by  the  odour,  and  in  such  a  case 
there  can  be  no  possible  difficulty  in  isolating  morphine  and  meconic 
acid,  with  probably  one  or  two  other  alkaloids.     The  method  of  extrac- 
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ftm  froo  Edl  i*  tho  tame  ns  before  described,  but  it  xu; 

course,  be  modified  f"r  any  special  purpooc,  If  opium,  or  a  propagation 
of  opium,  bo  submitted  lo  DragondorrTa  proccaa  (too  p.  242),  tho  follow- 
ing is  n  akntr.h  of  the  chief  point*  to  Iw  BOlIasd, 

If  the  notation  U  acid—- 

(1.)  Benzene  mainly  extract*   WdWuM,   which  dissolve*   in  sulphuric 
odd  very  gradually  fin   I  v.  i:r  to  forty-eight  hour*),  with   ■  green 

afloat  ptnttng  Into  red.    MsoddIii  bu  no  nlfcalfrlifial  n  ictioB. 

(2.)  Axnyl  Alcohol  diwolve*  aniall  quantities  of  «./-. , 
by  striking  A  blood  red  colour  with  ferric  chloride. 

If  now  ili'  .'iinyl  alcohol  ia  removed  w.:h   lit-  rid  of  petroleum  ether, 
und  the  fluid  audi  alkaline  by  ammonia— 

(1.)  Benzene  extract*  nan  /tint,  und  thd-aiue.     On  evapora- 

tion of  the  beneone  the  nlkaloidnl  rceiduo  may  be  dissoh'-d  in  water, 
acidified  with  mlphnrfc  acid,  and  After  filtration,  on  adding  usmooli  ''" 
Ssocas,  thtbaiw.  and  ifur-otin:-  i\i>  precipitated^  ofxfcim'  punning  in  aolu- 
Tho  driod  pTOdpitotO,  Ef  it  contain  thebainc,  beeomen  hi  I  ^ 
when  treated  with  cold  concentrated  sulphuric  acid,  while  nareotme  ix 
shouu  by  1  violet  colour  developing  gmduully  when  the  aubsUiicg  is 
diaeolved  in  dilute  sulphuric  acid  1  :  0,  and  gattHj  vrarmod.  Thi  n>duni.« 
in  the  ommouiocQl  solution  can  be  recovered  hy  shaking  up  with  hen/our, 
Uld  recogmted  by  the  red  colour  which  the  solid  subfttanee  givea  when 
treated  with  a  little,  augur  and  Milphuric  acid. 

(2.)  Chloroform  especially  dissolves  the  tiairdwr,  which,    >n  cvnpor*- 
»f  tho  cltloroform,  may  h<    1  ..•  1  by  iU  general  diameter*,  and 

by  it*  lolution   in    FMfcdafe  reagent  hamming  a   Iw.intiful  hlu.    eolOQI 
Suull  qaUtitSei  of  morphine  1  ih\   I      <■ . m.»  Urd  with  codeine. 

(3.)  Amyl   alcohol    extract*   from   the   alkaline   eolution   morph. 
Tilled  by  iU  phyoioal  character*,  by  it*  fanning  I  crystalline   prceipi 
tate  with  iodine  and  hydrioh'r  arid,  and      In'    ri':ir.tii»n  wilIi    iodic  ;,rid    in 
M  described. 

$  352.  Morphino  IC^Hj-Ni^oHi..  4  ll.t<>).     Morphine  occur*  in  com 
merce  as  a  white  ;» iw.l.-r,  *p.  gr.  1*205,  usually  in  the  form  of  more  or 
1mm  prrfnc.t  six-Mdrd  prism*,  but  sometime*  in  that  of  white  silky  needles. 
When  heated  in  the  subliming  cell  (described  at  pp.  257-8),  faint  DObl 
resolved  by  high  microscopic  powers  into  minute  dota,  appear  on  the 
upper  disc   at   150*.      A*  tho  temperature-  U  riued  the  spot*  becomo 

i<l  ;if  IW  di-linrt  rrydals  may  hi-  nliUitu'd,  tin-  hi 
formed  at  nearly  200*,  at  winch  Icuiporaturo  morphine  begins  distinctly 
t...  brown,  melt,  and  otrboniso.  At  ^mptatsni  below  L89  ,  uVsend  of 
minute  dots,  tho  auhlimat*  mny  eonsint  of  whita  circular  npota  nr  foliated 
ra  One  part  of  morphino,  ■ooonling  bo  1'.  fTtiwWm  i»nolubIo 
nt  a  temperature   of  3*  in  33,333  parte  of  water  ;  at  12",  1:1  I54C  porta ; 
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ot  42',  4280;  and  at  100",   1362.      It  is  scarcely  soluble  in  other  or 
K-nxene.     A 1  volute  alcohol,  according  to  iVUenkofor,  dissolve*  In  lb* 
cold  one-fortieth  uf  its  wttyl it ;  boiling,  uue-lhirtielh.     Aniyl  alcohol,  in 
the  cold,  dissolves  one- fourth  |*r  cent.,  and  still  more  if  11 
thrown  out  of  I  Kfl  ncid  solution  by  ammonia  in  tho  pw»no*  of 

wnyl  nleohnl  ;  for  under  such  rircunisumrr*  the  morphine*  ho*  no  time  to 
beoorno  crystalline  According  to  Schlioipcrt,  1  part  of  morphine  require* 
GO  of  chloroform  for  solution  ;  according  to  Pott-  i  75. 

Uot|ddni  b  easily  nlaUt  in  tttb  ta  iddSj  **  W,,U  &*  in  solutions  of  ths 
r.iustic  alkidie*  and  aIIeaIiiii*  Nltbfl  ;  •  aiU-nuted  alkalies  and  chloride  of 
nramonium  also  dissolve  small  quantities.  Tin*  i  <i  u.ii<  jy,  and  tho 
alcoholic  solutions,  turn  tho  plane  of  polarisation  to  the  loft;  for  fmlphuric, 
mI  hydrochloric  aclda  [flJr  —  gS'S*  ;  in  alkaline  soluti  u  tlM 
polarisation  is  less.  [«]r=»  40  22*.  U  is  alkaline  in  reaction,  neutral 
scid*  fully  ;  and,  in  fact,  u  convenient  method  of  titrating  morphine  is 
by  th«  use  of  a  oontitiormal  sulphuric  acid — each  c.c.  equal*  2$i  mgnxut. 
of  anhydrous  morphins, 

§  353.  Tin-  lilti  of  morphine  are  for  the  most  jmrt  cry*talline,  and  ax* 
all  hitter,  neutral,  and  poisonous.  They  arc  insoluble  in  araylic  alcohol, 
ether,  chloroform,  benzene,  or  petroleum  ether. 

Morphine  meconate  is  on"  of  the  nuwt  soluble  of  the  ttfllpliiMldto; 
it  is  freely  soluble  in  Vattt  Of  all  salts  lliis  is  must  suitable  for  aub- 
cutaneous  injoction  ;    it  is  the  form   in    which   the  alkaloid   exists  in 

Morphine  hyrlrochlonite  (C1^1|NOIHCl)  BytllHwo  hi  ailky  fibre*; 

reudily  soluble   in   aJoobol,  and   \*  soluble   in  fold,  more  freely  in 

tailing  water.     Tl.<  morphine   hydrochloratc  is   colourless,   but 

tlmt  w\ur)i   in   mOBt   freqnontly  mot  with   in  commeroo  ii  fawn  or  buff- 

colotirod. 

Morphine  acetate  is  n  crysudliwihl*  salt*  soluble  in  water  a ■  uleohol  j 
it  i*  in  pint  dei:*jin|si9od  by  boiling  the  aqueous  solution,  some  of  the 
acetic  acid  escaping. 

Morphine  Tartrates. — These  are  readily  soluble  anlu,  and  It  la  fm- 
porumt  to  nolu  that  the  morphine  iiii^ht  escape  dcte- -tion,  if  the.  cNput 
«d  alone  to  the  usual  test  of  an  ftlkft] Oftdft]  unit  giving  a  precipitate 
when  tho  solution  ii  alkalisad  by  the  fixed  or  volatile  alkalies  ;  for  tho 
tartrates  nf  morphine  do  not  give  this  reaction,  nor  dr>  tliey  give  any 
precipitate  with  cnleii:  chloride.  Ily  nddiug  n  solution  of  potassium 
occtate  in  spirit,  and  also  alcohol  aud  a  little  ncttic  ncid  to  the  cot; 
trated  solution,  the  tartrate  i*  deemnpo  "I,  ttd  ncid  ttrtl  itv  "1  j  **  «1  :i  -  -it  m> 
in  precij.itiited  in  tin-  insoluble  form  ;  the  ZHOrphflM  h  tnB  EOUD  i  I  acet;  t.e 
remains  in  solution,  and  thru  pves  the  usual  reaction*. 
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Th*>  tola]  Ufty  ftl  morphine  nib  in  water  and  alcohol  has  boon  tnvesti- 
*  '*<•'!  by  Mr.  J.  IT.  Lloyd.     Hi*  rWlltfl  ttl  »t  follows: — 

Morplune  Acetate, 
11-70  part*  of  water  by  weight  at  l&H)'  diasolvu   I   part  of  morphino 

i  'el  it". 

61'5    parts   of   water   by  weight  at  100"  ffinolvt  1   part  q|  morpUafl 

aootato. 
68-30  parU  of  alcohol  by  weight  ('820  specific  gravity)  at  150*  dissolve 

I  part  "f  morphine   m-i  ite. 
13-80   parts   of    iK'ohu]    l.y    weight    (820    apeeific   gravity)    at    100* 

dissolve  1  part  of  morphine,  acetate. 

Morpliine  Hydrochloiate. 

23*40  fmrts  of  water  dissolve  at  15°  I  morphine  hydrochlornto. 

•51  part  of  water  dissolves  at  100*  1  morphine  hydrochlorute. 
6270  part-  .»i    ikohnl  (-K20  specific  gravity)  dissolve  it  IV  1  morphine 

bydrochl  nt*< 
30*H0  porta  of  alcohol  ('820  specific  gravity)  dissolve  at  100*  1  morphine. 

hydroehloruto. 

Morphine  Sulphate, 

21*60  parts  of  water  al  lon  dissolve  1  morphine  nulpbato. 
'70  part  of  water  at  100'  dissolves  1  morphine  sulphate. 
701  '5    porta  of  alcohol  ('$20)  at  15*  dissolve  1  morphine  sulpha! 
1U00  part*  of  alcohol  (o20)  at  100"  dissolve  1  morphine  nlpfafttfc 

§364.  Constitution  of  Morphine.— The  chief  facts  bearing  on  the 
M  >n  of  ni«  rphmu  aro  08  follows; — 

It  certainly  con  tain*  two  hydroxyl  groups,  because  by  the  action  of  ocetio 
anhydride,  acetyl  morphine  and  dimity]  morphine,  Ci:lIu(<*H./'< ' 
and  <"J:1I1; :'<■!!  '  ,M)uNOs  aro  produced.      The  formation  of  tin     mono 
methyl  ether  of  morphine  (codeine),    Ci:lIir(UH)(OCll:i)M.),  is   also  n 
testimony  to  the  existence  of  hydroxy!  groups.     One  of  the  hydroxy! 

Dpi  bus  phenolic  functions,  thoutiici    bl<  okoHo  ft  B)  tioM      Hy  Biiiui '.■]*• 
oxidation  morphine  yield/  trinitro]'.i  tOOJ  Q  :   i .-    i  ■;•!  p,  .m.!  I    with 

an  alkali,  protocnt"<duiic  acid;  both  of  these  roactions  sngRost  a  bonnrni 
rinjr.  On  distilling  with  zinc  dust  phonanthrcno,  pyridine,  pyrrol,  ttnuo- 
tli)Limiuc,  ami  ammonia  art!  fornud  ;  evidence  of  i  pyridine  nucleus. 
If  morphine  is  mixed  with  10  to  15  times  its  weight  of  a  20  per  cent. 
1  of  potash,  and  hcuted  nt  180*  for  from  four  to  ill  h  '  '■-.  sir 
ituded,  u  pluMiui ;  ii. ;  compound  J*  formvl,  and  »  roltti  i  n 
rtbvli  ii'  Mln   miiiiie  l"il»  nt  34"  to  33*,  and  it->  hydi 
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«.•:,:*  s*.  153V  T;.i-  r«-v.::',:.  ii  iz,>rpr*>d  It  Z.  H.  ^kraxi*  mc  3- 
V.*;";-;,.tf.r.  V*  i/.di'a'.':  that  t'n*  r.itrojrsn  U  dirw^y  ece=iK?r£  wjsfc.  tv& 
»!k;.i  i;:v.j/» — :r.i;  ;-,  «;tl.yi  *.v!  :;.*-'.:.yI. 

'#.  X.  Vi*,t  ifurr  a  '.aref'.I  review  of  the  whv>  of  u*  rea^jana  rf 
ir.oy;  r..:.e,  >,n  p?',poM-d  t/i«r  following  constitutional  f-rrrzja  a*  ib#  ant 
th%*.  ii'."'-  :y«*.  wi'.h  t;.e  f act* : — 

CH— cif ch  -ai-cii c— ch— ch 

CM- -C'OH;  —  CM-  "       XMe— CH..— CHiOH; C— CH— CH 

J 355.  Tent*  for  Morphine.— < I.;  One  hundredth  of  »  ciZirraL  of 
j#'j r<t  morphine  gife*  a  bill's  colour  to  a  paste  of  ammonisn:  molTbtiaie 

in  sulphuric  -vi<l :  L'O  mgrm*.  t&  ammonium  raolybdate  are  rubbed  with 
a  %'\:i'.:  rod  in  a  poreelain  di.-h,  and  well  mixed  with  5  drops  of  pore 
strong  sulphuric  acid  and  the  morphine  in  a  solid  form  applied;  titanic 
acid  and  ttlbgatate*  give  similar  reactions. 

f'J.;  Morphine  pcmm***.  strong  reducing  properties;  a  little  solid 
morphine  dissolved  in  a  solution  of  ferric  chloride  gives  a  Prussian 
Wun  precipitate  when  ferrideyanidc  solution  is  added.  A  number  of 
ptomaines  and  other  substances  also  restiond  to  this  test,  so  that  in  itself 
it  is  not  conclu-ivf. 

('*>.)  Iodic  Acid  Teat.— The  substance  supposed  to  be  morphine  ia 
converted  into  a  noluble  salt  by  adding  to  acid  reaction  a  few  drops  of 
hydrochloric  acid,  and  then  evaporating  to  dryness.  The  salt  thus, 
obtained  it*  dissolved  in  as  little  water  as  possible — this,  as  in  toxi- 
colo^ical  researches  only  small  quantities  are  recovered,  will  probably 
bo  but  a  few  drops.  A  little  of  the  solution  is  now  mixed  with  a  very 
small  quantity  of  starch  paste,  and  evaporated  to  dryness  at  a  gentle  heat 
in  a  porcelain  dish.  After  cooling,  a  drop  of  a  solution  of  1  part  of 
iodic  arid  in  15  of  water  ia  added  to  the  dry  residue;  and  if  even  the 
-ffiW  Ol  a  grain  of  morphine  be  present,  a  blue  colour  will  be  developed. 

Another  way  of  working  the  iodic  acid  test  is  to  add  the  iodic  acid 
solution  to  the  liquid  in  which  morphine  is  supposed  to  be  dissolved,  and 
then  shako  the  liquid  up  with  a  few  drops  of  carbon  disulphide.  If 
morphine  be  present,  tho  carbon  disulphide  floats  to  the  top  distinctly 
coloured  pink.  Other  substances,  however,  also  set  free  iodine  from 
iodic  acid,  and  it  has,  therefore,  been  proposed  to  distinguish  morphine 
from  these  by  the  after  addition  of  ammonia.     If  ammonia  is  added  to> 

*  Monahb,  x.  110-114. 

i  J.  pi\  Chcmie  (2),  xlvii.  684.     Knorr's  formula  is — 

sCHOH— CHO CH- 

\CH, CH.  NMeCH,  / 

Ser.,  xxii.  1113-1119. 
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the  solution,  which  has  Wen  ahaken  up  with  carbon  dj»t;1piiide,  the  jink 
or  rod  <n  rbon  dtsulphide  m  dMptfted  wa* 

present;  on  tho  contrary,  if  morphine  waa  «cf  present,  it  ia  either 
diMtagnd  as  mad)  wttkntd 

Other  Reactions.— Thcru  arc  .ionic-  very  iuttmtifig  reactions  beside* 
tlit*  two  cbamcteriatic  teeU  .junt  mentioned.      Lf  a  saturated  volution  of 
lUi  nf  /in,-  I)..  added  !'■  :«  lit!  inorphm**,  :md  heated  over  the 

v..i:n-lmt.ii  fur  frOffl  MtflOO  minute*  to  half-fin Imur,  tin-  Uajtllal  dfvWnpa  ■ 
beautiful  pip]  grc-f n  colour.     This  would  be  an  excellent  Uot 

for  morphine  wore  it  not  for  th*  fact  that  thy  colour  i*  produced  with 
only  pura  morphino.     For  oxamplo,  I  waa  unable  to  got  tha  reaction  from 
morphine  in  very  welhfonned  rryatals  ptiv.ipit.ar.ed  firou  ordinary  ItTU&U 
by  ammonia,  the  least  trace  of  resinous  or  colouring-matter  seriously  r 
feruig.     JJy  the  action  of  nitric  acid  on  morphine,  tlia  liquid  become* 
mugs  nd,  nut  Mti  arid  product  of  the  formula  C,^H^N00  ia  prodl 

b,   ffhftfl   iir'.il.nl   in   I  cloMd   l-ubf   with  wniiT.it.  100*,  yii'M?*  trinitro- 

pbaool  m  pieae  idd    Tlii*  interesting  Ntctiuu  i»*mhi-  very  tlaofded]] 
tho  phenolic  character  of  morphine.     On  adding  a  drop  of  flulphuri'.*  acid 
to  solid  im-rpliiii--  in  tin  Mlo\  Oil  morphine  solution  becomes  of  a  faint 
pink  ;  on  gently  warming  and  continuing  tho  htwt  until  the  acid  be 
t  >  v ■<I:ii:ii  ■' ■,  the  i'1'lciur  change*  through  a  eerie*  of  brownish  and  b 
finite  hues  tip  to  M<  i-      ".,  ruling  and  tnatlog  the  black  ipot  with 
water,   a  green   solution   ia  obtained,  agree  n       |]     ',:»•   wttl    the    *ame 
green  produced  by  vlilurnlr  d  linfti      VHill*   hua  prujxjtM.nl  the  follow- 
ing tc-t ;  —  Morphine  io  diraolvcd  in  strong  sulphuric  add,  atl< 
arvonate  of  aodium  is  added ;  on  gently  warming,  a  paaaing  blue  colour 
dflTQlO]        OB   raising  tin-  teUtpOlftUUM  higher,  tho  Ihpiid  cluing™   into 
green,  then  into  blue,  and  finally  again  into  green.     •  '  >  i  m  •  aotl  very 
similarly.     The  following  teat  originated  with  Siobold  {American  Journal 
tjf  Vhi\tuuh-fh  1S73,  p.  544)  : — Tho  tuippof«*i!    m-  rj-l ■-.:>.     •      .    .     .!    :<  ntl\ 
With  a  few  ihi'p    it!  "  uii.  rut i. tied  Mll]diurir  ae.l'd  and  it  little  pun    pi  i  tank* 
perchloratr.     If  morphine  he  present  the   bipod   im.-iirdiiiU'ly   takea  a 
pronounced  brown  colour— a  reaction  said  to  bo  peculiar  to  morphine, 
and  to  auceeed  with  ^  of  a  mgrin.      In  order  to  obtain  absolutely  pur* 
[<  rahloatot  poiaeeic  potcUatifta  La  heated  with  bydfocUorie  acid  ho  long 
as  it  disengnges  chlorine;  it  ia  then  washed  with  distilled  wat<r,  dmd, 

:u:-l    |iv:  -TV.-l   '.'•!    U    9,        TtjUt    El    llfO    |     >    I     k&OWD    U    "  1  VII:.;   II.     '.     .'. 

dejiond*  on  tho  prodftfitfofl  Df  :ii«>tn"rphin<\  Tho  VUpftOted  alkaloid  if* 
dUiohnl  in  a  little  atroug  hydmUorifl  acid,  and  then  a  drop  of  con- 
centrated anlphuric  acid  is  added,  and  tin  hi  d  fl  tat  I  little 
tin..-  from   100*  to  120*,  until  it  aMumea  a  pxplo-bUoll  OObOR     tt  in 

•  Q.  \  ..  ;,.  b  M   !"■-     p    IW  .  D.  I   ""<'.  fa»r  9«ol  <y 
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now   cooled,   norae   hydrochloric   ucid   again    added,    and   tin-    mi 
neutralised    with   aodic    carbonate.      If   IBnryMnw   be   pnsMat*  Oft   tb« 
addition  of   iodine  in  hydriodic  acid,  r%  cherry-red   colour  ia  produced, 
pitting  tatogfoou     Morphine  and  eod*in«  arc  boliav&d  alone  to  giva 

eMtion 

The  acctato  of  morphia*,  and  nofpfaino  iuclf,  when  added  to  ferric 
chloride  solution,  develop  a  blue  colour.  When  1  molecule  of  morphine 
ia  dissolved  in  alcohol,  containing  1  molecule  of  aodium  hydroxide,  and 
3  vols,  of  methyl  lodldi  nr-*  added,  and  the  niixtnn*  yi'iitly  ht*ut«d(  n 
riolsot  WjQtlOB  sets  in  and  the  main  product  11  codeino  tuethiodkie 
<<_:i:HltN<>(oCH,MM).  If  ooi]  hill  Ihi  M»»»tity  of  methyl  iodUl  it 
added,  then  free  codeine  is  in  small  quantity  produced  ;  if  ethyl  iodide  be 
substituted  fax  methyl,  a  new  bui  i*  formed  homologous  with  codeine — 
codeine  ia  therefore  tho  methyl  ether  of  morphine.  If  morphine  ia 
luutcd  with  iodide  of  methyl  and  absolute  alcohol  in  a  elated  lube  for 
half  an  hour  at  100*,  mathjl  lodldi  d  BHIphlfkfl  d  obttd&ed  • 
]«*«,  gUtttfWg,  i[u;idi:i[  1  cryaUln,  «ir*ilv  wilulile  1.1  whU»i  (Ct-HI9NOAMvI 
+  IIj,0);  AJuiihirly  lai  ttfayj  Iodide  compound  oau  be  produced. 

If  motpafeu  m  heated  for  from  two  to  Ihrcr  hour*  in  a  cloaod  tubo 
with  dilute  hydrochloric  acid,  vratar  is  eliminated — 

(Cl,II1,NO,-Ci:Ili;NU,  +  HlO)b 

and  the  hydrochloratc  of  apomorphinc  io  produced.  Tin's  auccoode  when 
even  J  nigral,  in  heated  with  ^„  e.e.  of  atrong  HC1,  and  the  test*  for 
apuniorphniv  iij  jilii-.l. 

If  concentrated  sulphuric  acid  be  digested  on  morphine  fa  twelve  to 
fifteen  hour*  (or  heated  for  half  an  hour  at  100'),  on  adding  to  the 
cool"  1  wfatat-odtound  ■olntfan  fiithca  i  azyits]  <»f  Dfti&ta  of  poUsfa  or  of 
chlorate  of  potash,  or  a  drop  of  dilute  nitric  acid,  a  beautiful  violet  blue 
colour  ia  produced,  which  paste*  gradually  into  a  dark  blood-red. 
1  Jo  "f  :1  nigrrn.  will  respond  d^tiinM.Iy  1"  Ehil  test.  Fnihde'a  reagent 
VtUM  wilh  IttOrphilM  i  beautiful  violet  colour,  pftflBi&j  bom  blue  into 
dirty  green,  ami  lmully  oJflBOft  TMlMriltg  ?iU  of  a  tOQtBL  will  respond 
to  the  test,  but  it  ic  not  iUelf  conclusive,  ninco  pa|>avorino  and  OOttftfafl 
glucosidcts  give  in  identical  mantlon 

%  356.  Symptoms  of  Opium  and  Morphine  Poisoning,  —  The 
aymptoxua  of  opium  and  morphine  poisoning  arc  co  much  alike,  that 
clinically  it  i«  impossible  to  dtttinguiab  thtt  ;  therefore  they  mny  bo 
eonndind  Logathcr.. 

Action  on  Animals— Frogs.— The  :u;ti"n   nf  murphine  or  opium  On 

froga  ia  peculiar:   the  animal  at  tirat  spring*  KMtlesaly  about,  and  then 

0&d  Eton   extnmdj   nmtlogouK  to  that  teen   in  atryehnine 

pokonln&  smj  mOtfon  0T  BXtomaJ  imUiliuu  producing  11  tnUnle  .-on- 
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vulsion.  This  condition  is,  hmrtwr,  KBsftthoos  not  observed.  The 
tetanic  etago  in  followed  by  pnmlyeia  of  rcflox  movement*  and  ccaaation 
of  breathing,  the  hc«rt  continuing  lo  bent, 

Dogs. — 0*2  to  0'.rJ  grm.  of  morphine  meconabe,  m  mUt%  injected 
directly  into  the  circulation  of  a  dog,  shows  its  effects  almost  immediately. 
The  tlo£  ucconice  uneasy,  and  moves  its  jaws  and  tongue  6fl  il  MM 
peculiar  Uwtc  wore  experienced  j  it  tuny  bull  or  utter  ft  whn.-,  ud  thon 
in  a  miiiuti' <>r  two  fall*  into  a  profound  *Wp,  which  \*  i.ftcn  hi  ilr.p 
that  while  it  litaU — usually  several  hours — an  operation  may  be  per- 
formed. In  whatever  attitude  the  limbe  are  placed,  they  remain,  Tim 
reap!  ration  is  rapid  and  stertorous,  mid  most  reflex  a*rtioin*  are  extin- 
guished. Towards  the  end  of  the  sleep,  any  sudden  D0&H  Baft) 
the  nniiiuil,  and  when  he  wakes  his  faculties  arc  evidently  confused, 
A  partial  paralysis,  of  the  hind  legs  has  often  been  noticed,  and  then  the 
dog,  with  bin  tail  and  pelvis  low,  has  something  thn  attitude  of  the 
Hyena,  Hence  this  condition  (first,  I  believe,  noticed  lv  Ilmi.ird)  has 
been  called  the  iihyenoidH  state.  If  the  doac  b  larger  than  !2  to  3  gnus. 
(31  to  46  grains*),  the  aymptoms  aro  not  dissimilar,  save  tliat  they 
termiiiKli   hi  death,  which  i*  generally  preceded  by  convulsion*.- 

*  MM.  Orassot  sad  Am  Hard  have  studied  the  action  of  morphine  in  earning  con 
OH  in  '1  ■  iiuniiusUs.  Tbuy  found  that  if  small  doses  of  hydrurblurslK  nf 
morphine  (from  I  'j>  l.'i  ntnt^pSimfl)  are  Ht1tiiini*ft*rMl  to  iti^ra,  the.  brief  sleep 
wluoli  u  produced  may  bo  iccompamod  by  partial  muketilsi  contractions  (in  one 
paw,  for  instanee),  whieh  sro  rvnowvd  it  vwisbU  intervals.  Thi-n  >"  »r  lru«  i-<m 
*iil»ivc  ibock»  in  llic  wholo'body  ur  in  the  li in-l  limb*.  Aft<r  an  interval,  tfcf 
phenomena  icuai  in  luort  intenio  ilex  fee,  sud  are  followed  by  true  convulsions, 
RnKuhirjy,  EH  n  rixtMB  IllM  ■  minute,  at  each  inspiration,  the lihid  limU  prawal 
s  uTlf  >  i>i  "'in  i;i  •.'.  ♦'  iii  .V  i'iim  nt«,  w  liiih  .'ii!i\  1 1-." i  in'  (.I'Mri.tl.  .vomrtimes  they  are 
•  xritwl  by  tloralStloa,  tnl    i hoy  ire  ONilly  «panUn«ntm       'flu    tlrup  may 

continue  profound  during  thii  canvuUis.   DSlCod,  Of  it  may  bsCPBH  < li.tiuctly  Ugfltff, 

'i'i iis'uUivt;  I'll-  iitiii'-ini  inn \  ■-  atbnS]  Bftt  bktamJii  fa  -ni  hgu,    DUDnw  i 

are  observed  nitb  different  nniinaU  ;  but  the  chief  dwitVtaU  of  ihc  ptsSBOsMM  sre 

aadaierlbtd.    in  esrtsifl  talaaJt,  tad  srltfa  anall  dosss,  than  may  he  a  biiof  eon- 

vulctvo  pbsae  at  tiic  commencement  of  tl»"  llMpt  bofl  11  II  mat  l-«  soaatutt  fl»M 
tho  httvr  jwriod  of  HMBi  ThSM  :<nivul«i"i:»,  Qtfl  nuthor-  bOitCY*,  have  DOt  pf0- 
viouily  been  dcocritxd,  except  a*  a  couic<)Uciicc  of  rory  large  do»e*,  amounting  to 
STsmroe*.      The   period  of  cerebral  excitement,  dcacribod    by  Clamln  Bernard' a* 

ring  *l   'I BUMDGMMDl    ot  tlm  sbtp  fnmi   tnurphiuc,   ia  a  phciiouicuoa  of 

i  ilUb-rent  order.  The  conclusions  drawn  from  the  experiments  are— <1)  That 
mrirpbin  it  mil  ilimtu-tn.  ally  npjio»^l  U)  tbsbotnS,  II  II  OftBB  ItalSd,  miu'o  it  h*«,  nn 
a  certain  degreo,  the  OraVolsJvi  prosier  ties  of  the  lattur  alkiloi'i  (*J)  That  the 
OKltoraotor  action  of  opmm  cannot  be  eicliaivcly  atirihutod  to  th»  nonvuUivt  allca- 
loida,  but  l0|  in  fart,  due  to  thow  which  are  ni|Kinfte.  4dC0ldia|  to  the  oidlasiy 
COIBpoaltloa of  Dphm,  5  ceutigniuiiiio  uf  iiiuiphijjc  npraari  about  a  inilliicrsaime 

rfflAtw ,    i;i,t  ntum  sxpffriments  show  that  the  qaaatStj  aC  Borphloi  bsa  i  Bidb 

ttflN  iwwrrfiil  v>  intiUiv..  n.ii.iii  linn  h  if(il!>:nM.mLi  or  tbetmlne.  t»)  There  i*  not 
the  Mippm-il  iiitogoutira  between  the  action  ot  morphine  an  the  frog  unit  on  the 
mammili*,      (4)  The  research**  hitherto  underlain  ofl  t:ic  antn^utaui   bstmoa 
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Goat*.— Ac.mnlim:  '»  OnfalSldf  gnaU  aw  proof  against  the  nar< 
influciic-  -»f  mfttpHnti    Large  do*e*  kill  fc-oota,  but  death  i*  caused  by 

intorfafSna  ffitt  the  rcnpiratory  fuiietiuii.  A  young  goat  weighing  30 
kilos,  showed  little  effect  beyond  a  slightly  increased  cerebral  excitability 
uftcr  two  dost*  of  8  and  8  5  gnu*,  respectively  '  f  morphine  hydro* 
anionic  had  b<  an  administered  by  intravenous  injection,  the  second  b 
given  an  hour  and  a  half  lifter  tho  first.  To  tho  8UD0  animal  two  day* 
afterward*  195  groin,  won'  mlmm  tl;.   anmo  way,  yet  th*  goat 

n  dim  n  ii.  i  in-  n  ill."1,  do  >■  '-M  i  i  <k.\  ,  o  i  '"  ■'■■  :i"  li  ■-*  Ban  M 00 
time*  that  which  will  produce  narcotism  in  man,  and  liee  somewhere. 
bttVHn  0*11  to  0-30  per  kilo,  of  tho  body  weight.* 

Cats  and  the  Fottdje. — According  to  Guinar*i,t  morphine  injected 
Mibcuumoously  ot  intmvcmoualy  into  cabs,  in  doses  varying  from  04 
mgnn.  to  00  mgrma.  per  kilo.,  never  produce*  deep  or  narcotic  prostra- 
ii  -a.  On  tho  contrary,  it  caueoe  a  remarkable  degree  of  exciteii 
increasing  in  intensity  with  the  doae  given.  Thia  excitement  is  evidently 
accottipuiH*'!  by  disorder  in  the  ftottcttOM  of  tin'  brain,  and  if  the  does  la 
largo  convulsions  set  in.  ending  Eb  drath.  According  to  Milne-Edwaxtfo, 
the  aame  symptoms  are  produced  in  lions  and  tigora. 

Birch*,  specially  [dgfMlf,  an  att*  to  oat  almost  incredible  quantitlea 

q|  i.piniii.      A  plgaorj   ||  Maid  J  to  have  consumed   801   grains  of  opj 
ii       .1  vi:li  it--  food,   in   luurti-cn  days.     Tin    rocplnnatioa  <rl   iMafataaaj 
0m   poison  is   not   absorbed;   for   mihcutnneoim   injections  of  mite   of 
im-rphinc  oct  rapidly  on  all  birds  hitherto  cxjM-riiii.  n  .<(  upon. 

SOT,  Physiological  Actioa— Proa  axparfmanta  on  animal*,  the 
eatcntial  action  of  morphine  on  the  nervous  and  arterial  eystems  has  in 
eomo  mean  ur«  bimn  i-vamined.  Than  la  no  very  conaidorable  action  on 
tln-hftart  Tho  hnat*  are  tir*t  accelerated,  thru  >li:uii.i^:i«*  I  la  ir»-<|nency; 
but  vory  largo  doses  introduced  directly  into  the  circulation  at  QAM 
diminish  tho  pulsations,  and  no  acceleration  is  noticed.  The  slowing 
may  go  on  to  heart  paralysis.  Tho  Blowing  v  contr.il  in  it*  origin,  for  on 
the  vagi  Doing  cut,  morphino  always  .[ni. Lvim  With  regard  to  tho 
poriphwric  ends  of  l\v:  vugi,  small  dueva  excite,  law  iwralysv.  If  all  the 
narvea  going  to  the  heart  arc  liivid id,  t'u.-i I  ii  fait  0  considerable  accoler« 
ation,  and  thon  a  slowing  and  weakening  of  tho  pulaationa.  Tho  m ■: 
hlnod-prrxsiirc,  at  first  IniTIIMlll,  is  aftowairj*  diminished.     This  increase 

inf»r|ili:i;i   ,in«l  OthtT  agtOtl   DS*d   to  W   io|Hdtnl,  mil   a  MpsTaU  ItDcrjf  Badl  "I   (lit. 

ratartancr*  vhioh  aatagonlM  t  h*»  ronvtilslvn  ami  W|»oriflc  sotion. 
•  Com/-/.  taat,  t,  BKTi  ]>p    MO  Ut 

t  Compt.  Rrnd.,  X.  oxi.  \>\>.  081   083.     Tli«  hm'ine  ur.tinnln  olno  ^it  f>xcite>lt  and  no 

uurni:  produced  by  douug  them  wttb  avoTphlaa.-  Qomjl  fimct  «%c.  ds 

ttiofo<)\(,  t.  \tm  r. 
T  Hermann'*  LtAtbuchder  aper.Toxiecilofie,  p.  874. 
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of  bloud-pru-Miirw  U  notii  ■  .  .  |  tbl  1  ivlrrotion  of  ft  I  pul  ■ ,  Hid  alaO 
during  aomc  portion  of  the  time  during  whi.li  iln-  puUo  ia  slowed. 
Stockman  and  D.  14.  Dott>*  experimenting  on  rnbbita  and  froflp,  consider 
that  I  medium  doae  of  morphine  lir*t  <d  nil  ■  It.preaaei  the  apinol  cord  And 
then  a&eEtafl  it,  fur  Uilauua  follows.     If  moi ;  D  I  uttount  (piantity 

n  fate  th*  circulation  then  Ictttnua  at  once  occurs.     It  would  thus 
appear  that  dipW*J<ffl   and  f-timi  luti'm   1  ■  ,  1  ti  .  Itor  of  dosage. 

Gascheidlon,  in  hifi  rosnarehoj  on  the  frog,  found  the  motor  i^nv.  :a 
(irat  excitcil,  m;'l  tl.rn  '.«;nr  v-i-il.      Wlicn  ll  <     !•  \-->     '.  .1    ■  ,  1  i  -  1  •    ■.-.  .1  . 

scarcely  any  excitement,  but  the  reverse  effect,  in  the  neighbourhood  of 
tho  place  of  application.  According  to  other  obeervcrc,  tho  function  of 
the  motor  nerve*  may  bo  annihilated,  t  AcCOEdinej  to  Meihuiicn,  reflex 
action,  at  first  much  diminished,  ir  later,  after  MTerftl  hour*,  normal,  and 
later  still  again  increased.  The  intestinal  movements  arc  transit 
increased.  In  th*  dog  there  hoe  been  noticed  a  greater  How  of  euJivu  than 
umml,  and  tho  flow  of  bile  fan  Ifkl  gaJUbladdar  tl  dinnm-hed.  The 
pupil  III  Bill  are  mostly  contracted,  but,  If  cniiviilfllons  occur  fiwnnla 
death,  they  nro  dilat   1 

g  508.  Physiological  Effect  of  Morphine  Derivative*.-  Uyintroduc 
ing  rm-thyl,  or  amy],  or  ethyl,  into  the  morphine  molecule,  the  narcotic 
action  is  diminished,  while  the  tetanic  effect*  arc  iucreaaed.  Aeel%vi, 
diacclyl,  benzoyl,  and  dibcnioyl  morplxine,  morphine  sulphuric  ether,  and 
DitrMOatOlphine  ure  all  weakM  atMottOI  thill  BM  rohme,  but,  on  the 
nthor  hand,  they  ileprow  the  function*  of  tin-  iptBal  DOfd  mid  I'-mgon, 
in  large  dene*,  tetauua. 

The  iiilrodui-tnm  Of  two   in<  thyl  groups  into  morphine,  no  in  xuotho- 
CJTTflTMp\0(OH)-Me,    entirely     altera      tho     physiological 
effect.     Tlii>   compound   lias   an   action   on    voluntary   muscle   cjuirfng 
gradual  iHiralyeia. 

The  chlorine  d  Idormorphtno  and  chlorcodoine,  have  tho 

cliaracteriHi.ii*  urtjun  of  the  morpliiriM  »rouji  on  Ihc  casta]  nervous  »yntom 
and,  in  addition,  aofa  inc  radically  as  uiuaclc  puieous,  BOOD  destroying  tho 
contractile  power  of  the  voluntary  rnnsclos  with  which  they  first  como 
into  contact  at  tho  pUcc  of  injection,  and  more  ptdttejjy  aJBrttthlfl  ttu 
uthcr  inuselcM  of  the  body.  J 

S  35U.  Action  on  Mau. — There   arc   at   lei..t    three   funu:    of  <<pmia 
poiaonin- ;     (I)   /'  ft   form,  as  seen  in   about  'J9   per  cent,  of 

Oaaea;  (2)    A  very  -nth  take*  place  with  feurful 

rapidity  (tht/oucfagraA!  variety  of  Qm  PfbdcIi  ;]  and  (3)  a  very  rare 
entirely  *ihw„  W  f„r,i\  in  which  there  is  no  coma,  but  convulsion*. 

•  Jint.  M-i.  .'  1  <90.  W-1S2.         t  Arrtt.  /.  if.  Aft  I'hytiol.,  liL  |».  201. 

:  R.  Blaeknefl  lad  Date,  ftrti.  JTart  titans,  (t&  IttO,  i*fl-l»2. 
I  Ttrdivu,  £tm/4  Mi<i.  LtynU  *t/r  f  iAnjiouimnr',.. 
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In  the  ftmmtm  form  there  aro  tnroc  stage*,  via.;— (1)  Incitement; 
(2)  Nareosbt :  (3)  Coinn.  In  from  half  an  hour  to  un  hour"  the  ftrtt 
-ympUmis  cuiiitueiice,  the  |rult<*  \a  quickened,  the  pupils  are  contracted, 
the  fact*  Hushes,  and  the  hands  nnd  feet  rctldened, — in  other  words  Uie 
capillary  circulation  i*  active.  Tl.ia  stage  has  seine  analogy  to  the  action 
of  alcohol  ;  the  iderw  montly  flow  with  great  rapidity,  ami  instead  of  a 
feeling  of  alecpineas  the  reverse  U  the  caw.  It,  however,  insensibly, 
nnd  more  or  Ic«  rapidly,  passe*  into  the  next  stage  of  hcavinctu  and  tdujior. 
There  in  an  irresistible  tendency  to  eleep  ;  tUo  pulae  and  the  reaptration 
become  slower;  the  Mqjuiiajffei  m  reddened  -.  t&a  bee  and  he*!  often 
flushed.  In  wine  case*  there  is  great  irritability  <»f  Uie  akin,  and  an 
Hi  prion  of  nettle  rash.  If  tie  poiron  ha*  been  taken  l>y  the  mouth, 
fOmUng  in:ty  be  present  The  bowels  are  usually — in  fact  almost  invari- 
ably — I'tiii-lipnl'il.     'Micro  is  ulso  eume  low  uf  power  over  tbo  bladder. 

In  ttu  fif-xl  ot*in<?,  the  narcosis  deepen*  into  dangerous  coma j  the 
patient  con  no  longer  be  roused  by  noise*,  shaking,  or  external  stinwii 
the  breathing  i*  loud  and  stertorous  ;  tho  faeo  often  pale  ;  the  body 
covered  with  |  tauBQ  Mvcat  Tlic  puptle  are  still  contracted,  but  they 
may  in  the  lont  hour*  of  life  dilate  :  nnd  it  is  generally  agreed  that,  if  a 
corpse  i«  found  with  the  pupils  dilated,  thin  circmnatanco,  taken  In  ll 
does  not  cuutradudicale  opium  or  niotpliiiic  iiuisouing.  Death  MoMeW 
ally  terminate*  by  convulsion. 

lli*'   -■■■  '  i     tiuit  in  which  the  individual  mike  into  a  deep 

sleep  almost  Immediately — that  ia,  within  five  or  ten  mlnutea — end  dira 
in  .i  f<\\  In  ■i.i...  In  iIm-.i  i.tjn-1  .  .i.M  -  the  pOpill  ire  Miid  to  be  conatantly 
dilated. 

Kxamplca  of  the  OOBWfTafW  form  aro  to  bo  sought  among  opium-eater*, 
or  penou  ondai   tthei  wi*o  abnormal  miiditiims 

A  man,  forty  year*  old,  who  bad  taken  opiate*  daily  nnc*  his  twcnly- 
•eeond  year — hiadoao  being  6  grniR.  ('XI I  grain*)  of  eolid  opium — when 
On!  limiting,  if  which  aport  he  was  paasionntcly  fond,  took  cold,  and, 
as  a  remedy,  administered  Lo  tuKUOlf  three  times  his  accustomed  dose. 
Very  ebortly  there  was  contraction  of  the  loft  arm,  disturbance  of  % ; 
I»ain  in  the  stomach,  faintee*^  inability  to  epenjc,  him!  uin:i>n*ciou*n«a» 
which  lasted  half  ftfl  hn.n-  I  ntci  riitt.rrnt  convulsion**  now  ant.  in,  and 
pnina  in  the  limbs.  There  was  neither  somnolence  nor  delirium,  hut 
groat  agitation  ;  repeated  vomiting  nnd  diarrhea  followed.  After  tivo 
hiniti  thAM  symptom*  ceased  ;  but  he  wna  exeowivcly  prostrate,  t     There 

■m  caaplete  peaoray. 

•  In  a  reniftikablc  c*ac  related  by  Taylor,  a  lady  look  a  large  tloic  (supiuacd  to  l« 
H  ok.)  of  laudanum,  ami  thorn  wore  uo  symptoms  for  four  and  a  half  hours.     SUo 

died  it.  twenty-two  iiunra. 

>...,(  cporofUat,  t>t  VUatm  QuoWaVia  ric  t upturn,  l'aris,  lfc74. 
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Ona  may  bund  a  surmise  that,  in  Mich  u  c:u*%  tolerance  has  bam 

established  for  morphine,  but  not  for  other  morphine  alkaloids  in  tho 
same  degree,  .-will  thai  tho  marked  nervous  symptoms  wore  in  do  iduU 
degrso  llin  otfrrt.  of  aomc  of  thfthomol.  rioida,  which,  In  such  an 

enormous  dose,  would  be  taken  in  mA  ient  quantity  to  have  a  phy»iu> 
logicol  action. 

There  aro  several  instance ;  oi  un  r  remittent  form  of  poisoning 

—.1  form  in  whieh  1  In-  p;ilii«nl  nunv  or  let*  it impTc t*«ly  reei  \  1  ious- 

neee,  and  then  sinks  back  into  a  fatal  slumber.  One  of  the  best  known  is 
tho  caso  of  tin  Eon  Mr*  Anson  (January  1859),  who  swallowed  an 
ounce  and  a  half  of  lundanum  by  mistake.  After  remaining  in  a  coma- 
tose condition  for  marc  tlinn  nine  hours,  she  revived.  The  face  tacnmft 
natural,  the  pulse  steady.  8he  waa  able  to  rncoguue  her  dnii^httu,  :iud 
in  a  thick  voice  to  tt£vfl  HI  MOMlU  of  the  mistake.  But  this  lasted  only 
ton  minutes,  vhflD  "he  again  hecama  enmato*e,  and  died  in  fourteen 
Lour*.  * 

In  a  Swoduh  QUO  quoted  by  Moachkn,  t  a  girl,  nine  year*  old,  in  weak 
hoaJth  and  sutloring  from  slight  bronchitis,  had  been  given  a  non-officinal 
acetate  of  morphia  lozenge,  which  wa*  suppled  t'»  contain  0  mgnns. 
('075  grain)  of  morphine  acetate.  Sin.'  lool  the  loBongO  at  eight  in  the 
evening;  eoou  slept,  woke  at  too,  got  out  of  bed,  laughed,  ulkod,  and 
joked  with  the  nurse,  ugiiin  got  into  tod,  and  v«ry  quickly  foil  a*I< ,  p. 
At.  fun?  \  v  tufl  riiirw  rumn  nnd  found  her  breathing  with  ■  rattling 
bound,  and  tho  physician,  who  arrived  an  hour  later,  found  tho  girl  in  a 
stats  of  coma,  with  contracted  pupifo,  breathing  itortorously,  and  the 
pulae  scarcely  to  bo  felt.  Despite  all  uttempta  to  TOM  tin'  p;i!.i"nr,  -.]„• 
died  at  eight  in  tint  morning,  twelve  hour*  after  t;il-.:n-  \h&  faSB&gOi 

Tbtt  ptut-iH'jrl'.m  examination  shoncd  ««>me  hv|»'i.emiii  of  the  brain 
nnd  serous  effusion  in  tho  ventricles,  nnd  there  was  also  tubercle  in  flu 
pleura  Three  lozenges  similar  to  Hie  one  taken  by  the  patient  were 
«  hi  nil-  lily  investigated  by  Hambcrft,  who  f--und  that  the  amount  of 
acetate  woa  vory  small,  and  that  the  lozenges,  instead  of  morj 
acetate,  might  be  considered  as  prepared  with  almost  pure  EDOfphftM  ; 
the  content  111  the  throe  of  upuphiuv  being  respectively  30,  37,  and 
42  nignns.  (that  is,  from  half  a  grain  to  thrve-flfthn  of  a  grain).  Tln-n 
wan  1  «iiM.  i-Mica  of  opinion  among  the  experts  as  to  w  in  rhi--.  nur 

tho  child  il.r.l  from  morphine  poisoning  or  not — a  difference  solely  to  be 
bated  fa)  fcfcfl  *  iking  up  of  the  child  two  hours  ufU-r  taking  the  poison. 
Kcv,  considering  the  grwt  probability  that  ft  largo  doee  for  a  weakly  ohiid 

*  Taj  lor,  oy.  <-fc 

t  MaM-hW*  Umtffa  I  Ui  p.  *3S;  slso  Srouhkn,  Uk-SUUk*  fMi 

Apr.   I.   p.  BO;  Apr.   8,  (•.  100,  1S78.     For  other  ceu  »«  ffsanfftft*  Mfc  Med. 

.    ;ir-     is;s;  KirM,    Thih.  M.tL  Pma,   Dm.  U.  1813;  W.  Bcyil  M'lw.liet, 
Times  and  Co>.,  Msrcti  KL  t»5». 
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I  i  that  age  had  been  taken,  tUl  i»  not  th<  only  caee  in  vri 

relapse  has  occurred,  it  c«ema  juot  to  infer  that  it  was  really  a  c**c  of 
pofionin.' 

Aa  unusual  flyinptunut  (or  rathe;  may  l*  noted  iu  a  few  awe*, 

hemiplegia,  which  eoon  paeeee  off;  a  weak  noes  of  the  lower  extremities 

■  i ty  to  oinpty  the  bladder  thoroughly  - 
usually  on  recovery  from  a  Urge  done  of  opium,  thoro  ie  simply  heavineM 
•  if  tin:  In  1 1,  i  '!i\  boa  '■■'■'--  ' Ktistipatian,  and  lata  of  up|h«:ii<\  A U  these 
symptoms  in  healthy  people  vanish  in  n  day  or  two.  Them  have  also 
been  noticed  slight  albuminuria,  eruption*  ou  the  skin,  Ion  of  taste,  and 
rminhTH'KH  of  parts  of  the  body. 

Op.u:i;,   \-.- 1 l  _'LIi-.t    Liken    in    subslunctv  OC  stdl  inure  by  subcutaneous 

ii">n,  in  ■  iiliula  constantly  causes  faintneee.    In  my  own 

caw,  I  havo  mvptoI  time*  Ukcn  a  single  grain  of  opi  itn  to  nMtfl  itthtt 
pain  or  n  catarrh  ;  almnst  invnriahly  within  un  hour  afterwards  flMfl 
been  great  coldnaa*  of  the  hands  and  fori,  lividity  of  tin-  face,  a  feeling 
of  deadly  faintnew  followed  by  vomiting ;  this  otige  (which  has  seldom 
lasted  more  than  half  an  hoar)  pawed,  the  uiunl  narcotic  effect*  hare 
linen  prixlunil. 

8oxne  year*  ago  I  injected  one-eixth  of  a  grain  of  morphiue  hydro- 
chloroto  diihctitanooiiHly  into  nn  old  gen  tin.  wm       Hiring  from 

amte  lumbago,  but  was  otherwise  healthy,  and  had  no  heart  disease 
which  could  he  detected;  tlur  malady  wm  instantly  relieved,  and  h* 
1  uiit,  "I  am  well,  it  i*  moat  extraordinary."  He  went  out  of 
the  front  door,  and  walked  come  fifty  yarda,  and  then  was  observed  to 
reel  about  like  a  drunken  mnn.     II"  w  >•    ii[.pin"..'<i  Uiek  and  laid  in  the 

horilODte]  pOsUm-      llir    I  I  viil,  lie*   pul*e  ruuld   scarcely  Iih   fell> 

and  there  was  complete  loss  of  consciousness.  This  state  lasted  about 
an  hour,  and  without  a  doubt  the  mnn  nearly  died.  Medieal  mon  in 
practice,  who  hm  bMD  in  the  habit  of  using  hypodermic  injections  of 
mm  -I  i-l  i  iin^  have  had  experiences  very  similar  to  this  an>\  atb«  CUM 
although  I  know  of  no  actual  death,  yet  it  id  evident  that  morphine, 
when   injected  bypodormieally   STtt  in  a  modern!"  f   kill  by 

syncope,  and  witliin  a  fe\>  mtnUtM  '  Uisnrpiion  by  hy|M.i  lei  rinc  i  hum- 
i-.mI.hjii  is  wj  rapid  that  by  the  time,  oi1  cveu  before  the  needle  of  the 
eyxinxo  is  withdrawn,  a  contraction  of  tho  pupil  may  be  observed. 

Opium  or  morphino  ia  poisonous  by  whatovor  channel  it  gains  access 
to  tho  system,  the  intestinal  mucous  BMnbmi  absorbs  it  readily,  and 
narcotic   eflecle  may  be  produced  by  external  applications,  whetlier  a 


*  8«0  »  cmii  rf  morphia  poiitonin^  hy  hypodcrmio  injw.Lioii,  an<l  recovery,  by 
11-iiip  K.  Hill.  M.K.U.S.,  /,<*««/,  &|»t.  30,  US2.  In  Ml  iusUnce  «  third  of  a 
guilt  Introduced  MitieuUiicoualy  cuuaol  moat  dangerous  »y iu ptoiue  iu  a  Ksrdouer, 

.,.,1  is 
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wound  is  present  or  not.  A  casa  of  absorption  of  opium  by  a  wound  U 
related  in  Chevcr'a  Jurisprudence*  .\  Ilunn.iu  boy,  abom  DfaftCfttoB 
yean  of  ago,  was  struck  on  the  forehead  by  a  brick  bat,  canning  a  gaping 
WMttd  fcDOttl  IB  i'f'l"  tOBgj  fail  i".'.-nl  :'.u!i"d  tttf  BMMffid  wi'h  opium. 
On  the  Uiird  day  after  the  ■cririnni,  :unl  the  opium  still  remaining  in  the 
wound,  he  become  semi-comatose,  and,  in  ebort,  had  all  the  symptoms  of 
opium  narcosis;  with  treatment  !  -d,    Tho  unbroken  skin  nl so 

readily  ataorta  tin*  drug.     TanUau  slams  that  ho  had  »wm  30  grrns,  of 

laud (11)  lln,  ;i;»|i!:t  ii    ill)  :i    DOUlUcC    tO   tin-  aluliiliii'li,  pllidlJ    i ■  -If  it,  1  I'l.iull- 

son  ha.*  al*o  cited  a  com:  iu  irludl  I  loUui  .suffered  from  erysipelas,  Add 
di«d  in  a  narcotic  ■■  rontly  produced  from  the  too  freo  application 

ol  I  LOdifHUB  to  the  inflamed  ; 

To  tlivM!  cases  may  bo  added  tho  One  cilod  by  Taylor,  111  which  I 
druggist  applied  30  grains  of  morphino  to  tho  surface  of  art  ulcerated 
breast,  and  t.i-  woman  1  ( 1  ■  ■  - 1  with  all  tin:  ayniptonia  of  narcotic  pOUMO 
U-u  hour.;  after  tho  Application— 1111  event  scarcely  surprising.  It  in  a 
curiouH  question  whether  sufficient  of  the  poison  outers  into  the  secre- 
tions— t.y.,  the  milk — to  render  it  poisonous.  An  inquest  was  hold  in 
•ftaoh—Ufr  STOT,   I87."i(  ob  the  body  of  a  rnalo  CUM  two  dayaold,  in 

vhloh    it,    Kfciiiwl    jirohahh'  licit   death  had   nn  Mrn  1   HUOQgfa   &|  lut  -tllCT*** 

milk.  Sh«  ws»a  confirmed  opiuru-eoter,  taking  a  loltd  OVHO0  P ■  week, 
Jj  360,  Diagnosis  of  Opium  Poisoning. — Tlic  diagnosis  ia  at  times 
botwoon  poisoning  by  opium  or  other  narcotic  substances,  at  others, 
butwcwn  opium  ami  iIUmmp.  Insensibility  from  ehlornl,  from  nleohnl, 
from  belladonna  or  atropine,  and  fnuu  carbon  oxide  gw,  arc  ali  m  «t  n 
loss  like  opium  poisoning.     With  regard  to  chloral,  it  may  bo  that  only 

•  html  Oft]  uuulysis  and  surrounding  circumstance*  can  olfAI  up  thy  matter. 
In    alcnli  rig,    1  li»-    breath    «-:  inn'lla   very  htrcngly  of 

»li"l,  ami  I  i  ■.<■        I,. .  difficulty  in  fftftHlMng  it  from  the  contents  of 

ri<  h,  .'v.  1  bttide4  which  the   ttomioll  ih  QfUlly  red  and  inllamcd. 

Atropin*  and  bollndoima  invariably  dilute  tho  pupil,  and  although  jUft 

heforv  death  opium  li:m  the  Mittift  nffcc.t,  yet  W1  uiu.nL  huh!  that  mostly 

•  -Iiium  contract*,  and  that  a  widely  dilated  pupil  during  life  would, pcr*e3 
lead  us  to  suspect  that  opium  hud  not  boon  used,  although,  as  before 
rrn'iit iiuifl,  too  much  stress  must  not  bo  lnid  upmi  the  Stfltfl  of  the  pupils. 
In  -iitboii  oxide,  tin*  [>eculinr  IfB  Tlrl  condition  qJ  the  Imdy  affords  a 
striking  contrast  to  the  jailor  wLicli,  for  the  most  port,  accompanies 
optaa  polAOBBaf.  In  tho  rare  caaea  in  which  convulsions  arc 1  [liWltlislltl 
.  .  m v.  ;i  .  1.  :.,  ...  1  lUnbifn!  whsthrr  opnnii  or  iryelnaiM  hll  DMB  I  llQsQ] 
but  tfis  convulxioiw  )ii:.lir.iU;  uoti.cl  iii  opium  iioiwiiiiiij.-  IMS]  to  me  to 
b«Tf  D4MH  xuthor  of  an  epileptiform  character,  and  very  different  from  the 
eflccU  of  stryolinutc.     No  rule»  can  bo  laid  down  for  cases  which  do  aot 
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rm.  1.  li-ruia!  tvurw  11.  medicii*  suci.  a*v  being  constantly  ape*  Wan, « 
rvtjuir  ul.  ;ii>  <-ar-  uiu*  u-uni-i  >»:'  tin  trained  observer.  Cases  of 
i-»*h-i»*r  i.  iliMpi  «*i>  ••:>•»  •  ■simu-'A  dinVuh.  and  the  more  so  in 
Ui^Utb-xv  11  v  iii'j]  i,  uiM  of  ja'adanun.  cr  oilier  opiate  has  been  ad- 
ii:;i.i-»;vn'.'.  It.  1.  •-•aw  una*-!  try  pwi  nWrvauan,  ft  vomin, 
li  41.  rii:ji|  w-uii.  uii.'.  '.T.iir.'i;:;^.  *en;  It  i>  chemist  for  a  sleeping 
Wau*-;.  -ii»  ;.».«i:  ■.:«vi't"j  1:  orr'A'vl.  A  short  time-  afterward*  ah*  fell  ink) 
l  ;«rV..'i.:i  '.  k.ui:  ■-••.  ii:u:  utvd  withx  six  Lours.     The  dranpht  had  bean 

•  .*::'».. :■«•.:  11  u:  >.::r  •  -a:i.'--..  iiu';!  tMT.i-  .  the  Itottit  waf  empty,  and  ta* 
cr..^.*:  s ;..>•..  ;:.  ei ,  .••U'.-t  tin;".  :;  .n.  *  ■.-  'Uiaiiiec  20 minims  of  laudanum, 
1  .•  £!u:nr  .■?  ;• 'las.*,  t»r.>:i..  i- .  tsii  wut*:.  On.  however,  diluting  the 
p.:i^.'  ..?.<:  *t".,..M.:..iu'  ::  t:«  tottit.  I&.1  imitating  iu  colour  with  several 
k*:i;m*  .*'  .»u.'.u:  v.v.  £..u>-I  :t  1L1  sum« 'Wat".  1  cam*  to  the-  cancluatoB 
\':.u'.  iu*  ._;;-*..;.:»■  ./  .01.  *-:;uv.  w:.i'.-L  tin  :».>r_it  originally  contained  ra 
fa?  «.  **•<•*  .*.  :':.&:  v:...'l  :;*£  bs-ex  su*:*i.  and  that  it  was  om 
i  ■>«.':  u.  ».:.i  v:.>f  1*  ira.i.u.^  TL*  :m2t  was  pallid,  the  pctptk 
►t?v^r*  y  •.  .••  :r».  ■>• ...  ",:.*  t--^m  ".*  .-*  \wjt  tois  n**TL^rranes  were  filled  with 
*.ii  ;.  ..*•;.  i-'.i  '."•>■**  vs*  ».;•.>•-:  tr  ouav*  rf  **r.-*af  fluid  in  each 
*•.•■.:  K-.U.  T..».  Iv*«s*  »r!x  tx. ?£*:>->  *:L;c_T*eaar:«us,  and  there  vm 
•vi*.?.  a*  rs.a  .".  *.\-.  :  ;•"_.:.:.  :i«  Lrv*r  v*s  alignCy  cirrhotic-  Tha 
;.l.-.»*.  '.-■-■  '.  »*s,  i'.:  v  *  •-  {.&*?.%•  tf  tii  fV-^-ath  were  exhaOatJrgjy 
4.:„'y>  •  w.;}.  t;.*  _•>:.:<-:  ij>.  ■  .:  t?  ;nw  c5  aogyhiTW,  narcotise,  or 
L*.v  ■ :. ..  i- ;;  c.  -  i  "'.•:  e-  ;«ir»v-i.  jfcltL.V^L  th*  *:-£Uk  did  not  lire  more 
tLikb  ?:-*• "'-  "  •••  *-'•:?  wkir.-:  :!-•  irauj:.:.  I  jiTe  :L*  opinion  that  it  waa, 
::.  '.:.•:  *  ..■..*:.  •  »•.*>.  :■:.;  .-.;•:.• '.-.  :  >-*..h>  1  *e*ii::Te  of  that  kind,  and 
t:.**.  ;r,'*.v»*:y  •:•*•.;.   :.*:  '-.-;?;   1.  .r^rv.r-i.  if  &j«  direct^  eaoaed,  by 

1  »>•.»■.:.!  'v  a** '-Vxy  *';»*  ••:.!%*  KX'iZa-f  ^L«&i-poiaoaxnc  during  life; 
a  /.-^/  fi»«j-#f«n  •rXArr.ihV.i'.n  will  ;it  '>u-:v  revoal  the  true  nature  of  the 
CiiUiy.  It.  »"^.>j*#y,  K'W.-vfr.  i:  U  diCWrvnt,  and  more  than  once  an 
••[.il'-|.:i<:   !.'.  Ijh  i-«,irr»-I  ar.-I  )-x-n  fallowed  bj  coma — a  coma  which 

•  i.TtairJy  i:irir«-«t  }*•  *li4ttii>^u?hed  fp.4u  that  produced  br  a  narcotic 
|Mji*jii.  I»»  ith  in  tliM  fti^J  may  follow,  and  ou  examining  the  body  no 
l»'.-i-.«n  Uiiiv  U»  fdUinL 

^  '(til.  Opium-eating. — The  consumption  of  opium  i»  a  rery  ancient 
praotii  •■  ariiMii^'  Ka.-*t**rii  natiun.-*,  an.l  the  picture,  drawn  by  novelist  and 
traveller,  of  jawr,  ilri-d-up,  v.-IImw  mortiU  adiiieted  to  this  rice,  with 
thtir  faculties  birpil,  their  skin  hanging  in  wrinkles  on  their  wasted 
U)ilit.-s,  the  conjunctiva.'  tititfnl  with  bile,  the  bowels  so  inactive  that 
there  is  wan-ely  an  excretion  in  the  course  of  a  week,  the  mental  faculties 
Verging  on  idiocy  anil  imUvility,  U  only  true  of  a  i*rcentage  of  those 
who  ate  addicted  to  the  habit.  Iu  the  ItritiA  M^lic-d  Jiturnal  for 
1804,  Jan.   1.1  and  20.  will  W  found  a  careful  digest  of  the  evidence 
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collated  from  100  Indian  medical  officers,  from  which  il  nat  opium 

B  taken  habitually  by  a  very  largo  number  of  the  population  throughout 
India,  those  who  nro  accustomed  to  the  dntfc  Inking  it  in  quantitiaa  of 
from  10  to  20  graiim  in  thu  twenty-four  boua;  so  long  ux  this  amount 
ia  not  exceeded  they  do  uot  nppcnr  to  suffer  ill-health  or  any  injurious 
effect,  Tim  tmtivv  wraatlon  irw  un«  it  whilst  traiiiin^.  Thfl  hubitual 
61  iiMimption  of  opium  by  individuals  haa  a  direct  mftdieo-I<»gal  bearing. 
ThiiM  in  India,  mmm;/  th>-  UiijihkjL*,  from  linn-  iminriitiiriul,  infused 
Opium  bos  been  the  drink  both  of  reconciliation  and  of  oniinary  flrcctinfr:, 
find  it  in  no  evidence  of  death  by  ponton  if  even  a  considerable  quantity 
of  opium  \h-  fuiiiid  in  ilir  .i.itinrli  jift*r  d.-nth,  for  this  circumstance 
taken  alone,  would,  unlaw  thu  history  of  the  case  waa  further  known,  be 
conaiderod  insufficient  proof.  So,  again,  fa  all  climates,  and  utnong  all 
races,  it  is  entirely  unknown  what  quantity  of  mi  opiate  should  ho  oon 
eidercd  a  poisonous  dose  for  an  opium-eatflr.  AlmoAt,  inernriimVfpiantit.le* 
have,  indeed,  boon  OOOnUMd  by  such  persona,  and  the  commonly - 
KOoived  explanation,  that  the  druR,  in  those  oaaea,  paaao*  out  unabeorbcd, 
can  scarcely  bo  correct,  for  Hermann  mentions  the  case  of  a  ludy  of 
ZunVli  Who  ilaily  injiM*ted  siibcutaneoualy  1  to  2  gmia.  (15-31  grains)  of  a 
ru'ii  j.lnue  salt  In  a  cose  of  utorine  cancer,  recorded  by  Dr.  W.  C.  Cass,* 
20  gra:n*  of  morphine  in  the  twelve  hour*  were-  frequently  uied  sub- 
cutaneously;  during  thirteen  months  the  hypodermic  syringe  was  usod 
1300  limes,  the  dowo  each  time  being  0  grains.  It  is  not  crcdililn  that 
an  alkaloid   introduced  into   the   body  hypodcnnically  should    uot   be 

tbearbed. 

<")jiuiin 40noklng  U  another  form  in  which  tlie  drug  U  u»i»d,  but  It  is 
an  open  mm  :iuu  ha  to  what*  poisonous  alkaloids  arc  in  opium  Hiuoko.  It 
is  scarcely  probable  that  morphine  should  be  a  constituent,  for  it*  iub- 
Uming  potnl  tl  high,  and  it  will  rather  be  deposited  in  the  cooler  jwrtion 
of  the  pijw.  Opium,  M|ieeially  prepared  forstnokii%  i«  called  "Chamloo"  ; 
it  ia  dried  at  a  temperature  not  exceeding  240*.  IL  Moiwant  baa 
investigated  the  product*  of  smoking  ihandoo,  but  only  found  a 
quantity  of  morphine*  N.  Grahant  and  E.  Martin]  have  also  experi- 
mented with  opium  smoke  ;  th*y  found  it  to  huvc  no  appreciable  elTaet 
on  ;i  dog  ;  one  of  tho  writers  HBftVtd  twenty  pipes  in  succession,  contain- 
ing altogether  4  prrnn.  of  chandoo.  After  the  fourth  pipe  there  was 
some  httdinhe,  "'  Hi"  twith  pipe  mim!  -  1  iildnw'Kw.      Ifilf  :;u  hour 

aftei  (.In"  Int  pipe  tJu  y.iiMmi:-  iiml   1  i-admln-  mpitlly  won!  off.      In  any 

caac,  opaviin-euiokiu^  seems  to  injure  the  health  of  Asiatic*  but  little, 
Mr.  Vicc-Coneul  Kin-,  <-i   Kow  EilSg  in  I  tour  through  Upper  YangUe 

•  la**t,  Hireb  .'S,  18*1     *»  alio  DA  Beultoa'i  es«,  Ismrt,  Nsrcli  18,  IS82. 
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jo6        roisosm:  their  EmcR  asd  detection.    [J  362,  363. 

And  StetJbMa,  was  thrown  much  into  the  ootnfauiT  ol  jank  sailors  and 
others,  "alaaost  every  adult  of  whom  eraokM  saor*  or  lea*,-  If*  «yt : 
— "Their  work  was  of  the  hardest  end  red**  Ming  at  fotir  and  working 
wiUi  rasrdJr  say  inUrwieeeou  till  dark,  hetiaj;  coaataaUy  to  atrip  a*d 
ptSBge  into  Um  stream  :a  all  seasons,  and  this  often  in  tha  moat 
dangerous  parta  His  quantity  of  food  they  eat  was  nianf4ar  prodigious, 
and  from  thin  and  their  work  it  acems  fairly  to  be  inferred  that  their 
<oewtitutxm  wee  robust.  The  two  xnoct  addicted  to  Ike  hafcet  were  the 
pilot  and  tha  •fair*'*  rook.  On  th*  ia<eeeant  watchfulness  and  staedr 
nerve  of  the  former  th*  aafetjr  of  tha  jur.k  and  all  011  board  drimnded, 
while  the  second  worked  ao  hard  from  3  a.M.  to  10  r.a_,  and  of;** 
longer,  and  seemed  »o  independent  of  sleep  or  reel,  that  to  catch  hint 
nurtod  or  kilo  waa  sufficient  cauaa  for  good- humoured  banter.  This 
latter  had  a  eonaerre  of  opium  and  sugar  which  lie  chewed  duruu;  Uia 
day,  aa  he  was  only  able  to  »mok«  at  night" 

J  362.  Treatment  of  Opium  or  Morphine  Poiaooing. — The  tint 
thing  to  1m  done  in  douhtleaa  to  empty  tha  stomach  by  means  of  tha 
nVxihln  stomach  tuta ;  tha  end  of  a  anftu  it-ntly  long  iiiccc  of  indiarubhar 
tubing  is  passed  down  into  the  pharynx  and  allowed  to  be  carried  into 
fl  \i  itomach  by  meant  of  the  natural  involuntary  movements  of  the 
muscles  of  the  pharynx  nnd  gullet;  suction  is  tln-n  applied  lo  the  free 
end  and  the  contents  syphoned  out;  tlie  stomach  is,  hy  means  of  a 
funnel  attached  to  the  tube,  washed  out  with  warm  water,  and   then 

.  BM  fOM  .I'lniliil-.!!  v<\  ill   th*  Witin'   w:iv. 

ShfiuM  lnorphiim  Iuivh  hi-m  ::ik*»n,  ami  pemmngnnatn  of  [KtMfth  ha  at 
hand,  it  lu>  Wen  shown  Unit  uinli-r  Min-h  i:inum.«Uunr*  pajajaJC  |n,-r- 
manpnnatc  is  a  perfect  antidote,  docomponing  at  onco  BDJ  PMCpfclDI 
remaining  in  the  itotutich,  hut  it,  of  course,  will  have  no  effect  upon  any 

iiHirphiriv  which  ha*  :tln:n I v  been  absorbed  In  a  CA*e  of  opium  p0bra> 
imj*  reported  in  the  Lcsrvrl  of  Juno  2,  1894  by  \\\  J.  C.  Merry,  M.B., 
inhiihitions  of  oxygon,   preceded   by  •  tli<    *tomach  end  other 

means,  sppenred  to  «nvo  a  man,  who,  three  hours  before  tha  treatment, 
had  drank  2  (ojl  of  ohlorodyoa  It  is  nlso  the  nwivad  tnatnuot 
to  ward  off  the  fatal  sleep  by  stimulation;  the  patient  is  walked  aliout, 
Hick**!  with  a  towel,  made  to  smell  strong  ammonia,  and  so  forth.  This 
Mimiilntion  must,  however,  be  nil  addition,  but  must  never  repine*  !&• 
aieavturt"  first  dotajlod. 

J  303.  Post-mortem  Appcarancee,— Th  >  t.  no  charatitaiatic 
appearancea  after  doath  save  hy|«ornuiiia  of  the  brain  and  blood-Wist  of 
the  membranes,  with  genernllv  serous  effusion  Into  tl  <•  vcutrioV-  'I  I .«■ 
pujiils  arc  Riiuriiinr  oontnotad,  1  anotimei  dilated,  the.  dilatation  occur 
ling  as  before  mentioned,  in  the  act  of  dying.  The  external  lurfucc 
of  the  body  is  either  livid  or  pale.     The  lungs  ore  commonly  fcypfllMBia, 
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the  bladder  full  of  urine ;  slUl,  in  not  a  few  ewes,  there  is  nothing 
abnormal,  and  in  no  (tingle  cn»t?  could  :i  [tttholn  ;l  1,  frol  I  th*  Appparflnca 
of  the-  orguua  only,  declare  the  cause  of  dratli  "il!i  confidence. 

g  364.  Separation  of  Morphine  from  Animal  Tisanes  and  Fluids — 
Formerly  a  largo  pro[>ortion  of  tho  opium  and  morphine  cum  submitted 
to  chemical  nxperts  led  to  no  remit*  ;  hut  owing  to  the  improved  procaiMI 
now  adopted,  failure,  though  still  common,  is  lew  frequent.  Tho  con- 
stituents of  opium  taken  into  the  blood  undergo  partial  destruction  in 
tho  animal  body,  Knit  I  portion  may  be  found  in  the  secretion*,  fl 
especially  in  the  urine-  and  tw'n.  Kir-t.  P.ntifli;ird:it*  and  thru  T>fortt 
IftUrrtaioed  Che  excretion  of  morphine  U  the  mini-  .ifM'i  nifilit  in.il  i1-..m-.  , 
DragendorlTftiid  Kon-nmno  showed  that  the.  ftppamaot  of  morphine  in 
tin1  iirino  wn«  constant,  and  that  it  could  ho  easily  ascertained  and 
separated  from  tin-  urine:  of  IBM  and  animals;  and  LnvhuteSn]  hiiic  al«> 
shown  that  the  elimination  from  a  single  dose  may  extend  over  five  or 
eix  day*.  Tho  method  ueed  by  DragenuorlT  to  (Struct  mnrpli 
gtfhu  oitna  01  blood  is  t/>  ahake  the  liquid  (acidified  with  a  minentl 
ICM)  several  ii;i;c:.  w;'(l]  .nn\I  llcobol|  which,  DO  Pel  L01  <l,  separates  hum 
-and  any  bile,  acids.  Tho  liquid  thus  purified  Li  then  alkaliaed,  and 
shaken  up  with  amy  I  alcohol,  and  this  amy  I  alcohol  should  contain  imy 
morphine  that  Wtt  prtM&ti  On  evaporation  it  may  b"  purr 
gdimt  of  identification,  but  if  not,  it  may  \w  redbxolved  and  purified  Oil 
the  usual  principle*.  Considerable  variety  of  results  seems  to  bo  obtained 
by  <  iircrent  expi'mnenUre.  Laucttbttg]  injected  l^p'-deunically  done* 
r»f  •:>  to  '4  £rm.  of  morphine  hydrochloric  fotO  dogs,  making  four 
experiments  in  all,  but  failed  to  detect  morphine  la  (hi  Brim  A  lar^e 
dose  with  2'4  mgrm.<.  of  thfl  silt  gave  the  same  Tesult.  On  the  other 
ha&ol,  '$  gnu.  of  morphine  hydrochJorata  injected  direct  into  the  jttgular 
vett\  iy  exnvted  by  lli-'  kidiipyt,  fur  0(1  <•.■  .    »f  Ihn  urinn  nelded 

a  small  quantity  of  COOrphlttO.  Yok,  Igain,  examined  l!r  urim"  :md 
fawea  of  a  man  who  had  taken  morphia*  for  v  on;  ho  could  doUet  nono 
in  tho  orf Da,  but  JOpoxsted  1  homtha  fieci*.;1    Morphine  mny 

occaaonally  be  recagnieBd  in  thebkocL  Dragendort  11  found  it  in  the 
blood  of  a  cat  twenty  -five  minute*  after  n  lUboutaaoOUl  dose,  and  he  also 
separated  it  from  tho  blood  of  a  man  who  died  of  morphine  poisoning  in 


•  Itutt.  fta  Ut  rAtro*..  Dee.  1501. 
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sx  £>:-ci5.  H*ki>n*  recegniaed  morphine  m  the  Uood  of  m  ffuriie  wno 
had  taken  oc«sni  «mrt- 

On  the  other  haal.  in  &  cam  recorded  at  p.  »*.  where  &  woman  died 

m  ax  hocm  from  a  n->Ier»te  dose,  peobabir  of  taalanam.  alibccgh  tfee 
qaaattST  of  ik.;«xl  ocerxted  upon  re  orer  a  pomd  in  weight,  ****  erery 
care  m  taken,  the  reaulsa  were  entxreZr  necsfiiTe.     In   poiaqagag  br 

'iiifa"ai  shere  toaj  he  some  remaining:  in  she  itomaeh,  and  aiso  if 
jrzr  dates  of  n»:rs  hize  hare  been  taken  by  the  mecth  :  re:  when  mor- 
phine Lac  been  aiimizissered  BTpodermieauT,  and  in  all  cant  in  which 
aeTetaC  brcn  oat*  «LipKd.  one  but  almost  »t  that  the  crcia  in  which. 

there  i«  -Ji*  lea*s  srcbabilisy  of  riSting  the  peace  u  the  stomach.  Is 
mar.  Li  acme  rases,  be  zeo*Marr  to  ocerate  oc  a  Terr  Large  scale : — to 
examine  the  £zce*.  mince  -p  the  whoie  lirer.  she  kidney,  scveen.  and 
Time*  and  szeas  seem  wish  acid  alechch.  Tne  crin*  will  also  hat*  so  be 
examined,  xoi  w  msrh  bi*xd  as  can  *e  obtained.  In  cases  where  all 
she  cTiie&ce  scinss  to  1  minite  o^ansitT  lender  a  £T*ra«  of  morphine,  ifi 
»  deciiipiilv  cess  so  aol  shese  Taziccs  exsracsa  tocesher.  so  distil  oif  taw 
alcohol  as  a  Terr  *ensle  heat.  So  -irr  she  resid-e  in  a  Tic^-rm.  so  disserve 
again  in  ab*;-i.se  aicrc'.i.  ilscr,  erarcrase  aciin  so  drrzess,  tiissciT?  in 
water,  anil  shea  "S.*e  she  £7ucw£s£  srwess : — 

J  3*i-i.  KxsracticBi  <af  Morphine.  —  T  >  scecLiL>  seor.-h  for  mors;  nine  in 
sacn  a  iiiti  as  she  "srine.  is  is.  acccriim:  so  she  author's  experience,  bexc 

•»: — Tbe  s^ize  is  s/rscijisased  wish,  icecise  :f 
s  "seii;  iii£e>i  so  she  warm  *j.rl2e  .t(:c.sained  in 
a  beaker  :a  she  vuerattsL  ■sz.ril  1  f^rsher  iii«i:si-:ti  30  I.c^er  *Kd^«*  a 
prscipisase  :  si*:  irize  U  shtn  ivr^-i.  sLe  Ie*j  ^cecirisase  wished,  md 
she  -ixr-w*  :c  l^aii  ilr.w^.  iiTi  *j  ScL  :  she  l-:ad  hj-iz^  ":eez  alsered 
oil  ami  she  ;.r-t.,isisi^  wiahed,  she  srjie  a  .-;ccenSnse«i  >l:-vzi  so  a  *t— c> 
in  a  Ticnim.  Tie  *jnp  irf  no*  Tiaced  in  1  ieramizu:  strc  :f  net  jcni, 
it  b  iciiiiae*i  wish  hT'irctrhicrio  lu^i  .  u>i  ihdkfn  iv  <u«:':es*:~*?i.T  wish, 
peraieam  ether.  :hj;cct":rm.  tther.  ±z*L  jxstly.  wi:h  izijlit:  il'joh'.i  she 
iaCSer  imiiilii  be  wnrm  ;  isiillj.  she  ftnH  im-.tm:  :f  AXvbc  il':*:c-:i  Ie:s 
•isaolTed  in  she  lii^iiii  ia  ^c  ^i  -:f  by  afliiCag  ts  *j*  wish.  t<iC3CvSS3i 
ether,  T:  jet  r!ii  of  she  jjsc  sraces  :f  s«C:iecm  echer.  i;  zuv  be  iece*- 
aarr  so  :un  she  li<;iid  inso  an  eTar»:rosin^  sac.  i3ti  o^nslj  hea:  for  a 
Ttg={»  ime  ;^er  she  wuer-oash.  The  acid  l;>^xd  id  20W  i^iiz  snnsrerre-i 
to  the  jepmracinii  tahe.  ind  Miakin  ip  wish,  -ither.  after  beizj;  aade 
aftrinai  wish  ammonia :  shia  will  remote  neanj  ill  jlkxloMj  sir-  m-.r- 
ntoam — omler  she  •nmunscance^  a  T«nr  .-jmall  ;  lansssr  of  xor^oine  iiar 
indeed  be  taken  ?p  br  she  ether,  bat  not  she  main  balk.  Arter  wcararinii: 
rhm  *qmt.  the  Liquid  is  again  made  sinditiT  achi.  »  m  so  be  ibie  to  pr-- 
Tprrar"  morphine  in  she  presence  of  she  JoiTenc :  she  rabe  is  w-irmed  :a 
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thy  water-bath,  nl  bust  it*  own  bulk  oi  1 1* •  t  aui.vliu  alcohol  added  and  the 
liquid  in  id  .  and  the  whole  well  fJmkoti.     The  amylic  alcohol  i» 

pumad  ta  tbi  on  i3  way,  u4  ilaksfl  ;■  n!.  i  null  quantity ..•  lodnarmi] 
sulphuric  odd ;  this  wuhea  oat  the  alkaloid  from  th«  amyl  alcohol,  and  the 
name  amyl  alcohol  can  be  used  again  and  again.  It  ia  beat  to  extract  the 
li'jUid  for  morphine  at  least  thrice,  and  to  operat*-<  with  dilution 

:u<!  tin'  iriivi  hot.  Tlii-  ilniiinniiiil  iv.nl  li.|iinl  is  mad*  slightly  a!V:*lino 
with  uunnm.i,  11  ml  allfiwrd  hi  ►  ennd  for  at  Iwwt  twidvi-  hour* ;  any  pi* 
cipitate  i*  collected  and  washed  with  ether,  find  then  with  water,  the 
alkaliin1  liquid  from  which  the  morphino  has  boon  ucpnrated  i«  concen- 
trated to  the  hulk  of  5  ex.  on  the  water  buth,  rind  nguin  allowed  to  *Und 
fur  twelve  hour* ;  u  little  UfcOn  morphine  i;i;iy  often  in  this  way  lie  obtained. 

Thl  IttthOK  in  some  te*t  experiment*,  in  which  w<  i^-lnd  MTimll 
tjuantitifs  of  morphine*  (60-SO  mgrma,)  woro  diaaolvod  in  a  httlo  divi- 
normal  milphurie.  acid,  and  added  to  large  ipmntitar.*  of  urine,  found  tin- 
procea*  given  t'<  yi*-M  from  80  to  85  per  cent  of  the  alkaloid  added,  and 
it  was  al Aiiye  recovered  in  fine  crystals  of  a  alight  brown  tint,  which 
responded  well  to  teiU. 

Various  other  mi'thodri  were  tried,   but  thn  the.  one  givtui  . 

tin*  method  not  only  aoparatc*  the  alkaloid  with  but  little  low,  but  also 
in  a  sufficiently  pure  a  tote  to  admit  of  identification. 

From  tho  tissual  tho  alkaloid  may  be  dissolved  out  by  the  general 
BUt&od  given  at  \x  239,  ind  the  ultimate  ;ujueous  notation,  nsdOOtd  to  ii 
bulk  of  not  more  than  2o  c.c,  treated  by  tho  ethereal  eolvenU  in  the 
vayjuald. 

$j  IWfi.  Narcotine  (CMHaXO-)  crystallises  out  nf  alcohol  or  ether  in 
i  litlinrlng  mwdlun,  nr  hjuihh  nf  midlm.  htilnrnjlnn, 

to  the  orthorhombic  system. 

It  is  only  slightly  soluble  in  boiling,  and  almost  insoluble  in  cold 
water.  O&fl  part  retpnnw  100  part*  of  enM,  nnd  20  of  boiling  84  per 
cent  alcohol;  12G  parts  of  cold,  48  of  boiling  ether  (specific  gravity 
0735);  2'69  parte  of  chloroform  ;  400  of  olive  o,l  j  $Q  Ol  acetic  ether; 
300  of  amyl  alcohol ;  and  22  parte  of  bonxano,  for  solution.  The  ii*utnd 
sol  u  turn  Of  narentine  turns  tho  plane  of  pnlartRAtion  to  tho  left  [n]r«  130-6; 
the  acid  solution  to  the  right.  Narcotino  has  no  effect  on  red  litmus 
Dtp*!, 

Narcotine  give*  no  crystalline  sublimate;  iU  behaviour  In  the  sublim- 
ing oeD  is  descrilied  At  p,  2G9.  Ite  melting-point,  taken  in  a  tube,  ia 
about  176'. 

Behaviour  of  Narcotine  with  Reagents.— Narcotine,  dissolved  in 

.-  hyilmehlorir  arid,  and  then  treated  with  I  Huh*  bromine,  give*  n 
yellow  precipitate*  which  on  boiling  is  dissolved  ;  by  gradually  adding 
solution  of  bromine  and  boiling,  a  fine  rose  colour  is  produce*  1,  readily 
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■Imtroyed  by  excess  of  bromine.  This  is  perhaps  the  best  test  for  the 
prc-iife  of  narcotine.  Concentrated  sulphuric  acid  dissolve* narcotxne ; 
Uie  Milution  in  the  cold  i»  at  first  colourless,  after  a  few  minute*  yellow, 
and  in  the  course  of  a  day  or  longer  the  tint*  gradually  deepen.  If  the 
nulutinti  ij*  wanned,  it  lir^t  becomes  orange  red,  then  at  the  margin  violet- 
Wue  ;  and  if  heated  until  hydric  sulphate  begins  to  volatilise,  the  colour 
ii»  an  uitrnsf  red-viol<*t.  If  the  heating  is  not  carried  so  far,  but  the 
iH-liitiuU  iill.-wrd  tn  kn.I,  a  delicate  cherry-red  hue  slowly  develops.  If 
Ihi-  raiphurw  »•  i  i  wttion  contains  1  :2000  of  the  alkaloid,  this  lesi  is 
\vt\  i-tiileiil;  withal  : -10.000.  the  colour  is  only  a  faint  carmine, — A. 
Hi.*  :i.avu. 

A  fc'li.liviii  of  iiiitvi'iltif  in  |«ire  sulphuric  acid,  to  which  a  drop  of 
iitUi.  »t  hi  l..i>  1ht:i  addru.  become*  i'f  a  red  chjout  ;  if  tie  solution  is 
»»u.:t\;  ;  1."'.'  .  hyiKvhli'rilv  \i  $*;j  develop*  a  carn^ne-red :  ana 
»!...  n.ii  ,-:  ;rv...  :.:>;  a  \uW:,  inia  a  cherry-red.  The  jcecijcttBr*  of 
:!>.*;.  \u •::... \\U\w  -..l  pkric  a.-ii.  tulph.xya^iie  of 
•   .:;.'.:....     -..».* i/...    ::.!-  stic   i'^.-riJe-   plssiuc   chloride. 

uz:.:  L>»ta,;  r...r.   m::^  ale**  £»\tyirs* 

;...:::.:    .:   u  "s-fc   *:  -:  '-'.£*  «a^ri.     The 
.  .1    »\  :'.  ..   . ..  v  ;. ...  ,%z  ":*  : risked  ;y 

■v.  .  :j.:  !  ^  v  ;;    V..".  Ls*.i*;^£  £*  TOe- 
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aqueous  ammonia,  and  in  dilute  neidn,  but  in  tolubla  in  excess  of  cau  |  Ec 
potash  or  soda,  arid  may  thus  bo  thrown  out  of  an  aqueous  solution.  A 
solution  of  codeine  turns  the  plans  of  polnriwntion  to  the  loft,  [«]r  = 
118:' 

Concentrated  nulphuno  acid  dissolve*  codeine  without  colour,  but  after 
<'i;-l;T  .hy*  tho  solution  becomes  bin  ft ;  this  maetion  is  quicker  if  tho  acid 
contain*  u  tiui-r  of  nitric  .ii'id.  If  tins  sulphuri*-  IcSd  solution  he  TO 
k  ISO",  nnd  a  drop  of  nitric  acid  bo  added  after  cooling,  a  blood-ted 
colour  m  produced.  Frbhdo*  reagent  produce*  a  dirty  groon  colour,  soon 
Iwcoming  Prussian  blue,  and  terminating  ftfttE  twenty-four  hour*  in  n 
pale  jrfiQov. 

Cyanogen  go*,  led  into  on  alcoholic  solution  r.f  rodcinc, fcflM  firsts 
y.'ilow  nrul  then  *  brown  colour;  lastly,  a  ayftliUM  precipitate  falls. 
On  warming  witli  a  little  sulphuric  acid  and  ferric  chloride,  a  Wuo  colour 
is  produced.  This  blue  colour  ia  opparenllv  common  to  all  ethers  of  the 
codeine  class. 

i  if  tin-  ■.  [.'up  nagmfai)  the  following  precipitate  solution*  of  codeine  : — 
Mercuric  jKitassium  iodide,  mercuric  chloride,  mercuric  bromide,  picric 
acid,  and  tuna  in  solutions.  The  following  do  not  precipitate  : — Mercuric 
oysaiuta  iad  potatttxtiB  Eenooyiuide  lolutfaBA.  PafesttbnD  diri.  ruinate  gives 
no  immediate  precipitate,  but  crystal*  form  on  long  standing.  It  docs  not 
give  the  reaction  with  iodic  nc.id  like  morphine ;  it  i*  distinguished  from 
iureeino  by  dropping  ■  00*11  p.irti-*l«  -f  i-xIum  into  tho  aqueous  solution, 
Lite  iodine  particle  does  not  become  surroundud  with  tine  crystal*. 

S  36D.  Effect*. — The   physiological  action  af  codeine  on  animals  has 

Ix'mh  inv. "ill-  \\.'i\  hy  Claud*  Btttttd     ■I'.- Ii',  L'rnni  Urowuand  Kroner, 

tc,  nnd  a  Urge  number  of  other*  •  Is  has  also  lnon  administered  to 
man,  and  linn  taken  in  some  d egret*  tho  place  of  morphine,  Clsudo 
1  .  innrtl  showed  that,  when  given  to  dogs  in  sufticient  quantity  to  produce 
sloop,  tho  sleep  was  different  fa  sjottS  respects  to  that  of  morphine 
sleep,  i*4pi*rin]ly  in  its  after-effects.  Tlm>s  b  bin  DfD*J  gnpfelfl  WSJ,  he 
describes  Lite  following  •cxjm-iitui.'.rit : — "Two  young  dogs,  accustomed  to 
play  together,  iiml  l>oth  a  littlo  beyond  the  ivei  i  ■<-,  i  ;vol  in  the 
ll«|  tiutn*  of  the  axilla?,  by  tho  aid  of  a  subcutaneous  syringe,  tho 
one  3  centigrammes  of  mOfpU&O  lis '  bichloride,  the  other  o  centigrammes 
of  codeine  bjdr<  <  hlnride  At  the  <  nd  of  :,  . n:;irtcr  of  10  hour  both  dogs 
showed  eigns  of  narcosis.  They  were  placed  on  theit  backs  in  the 
experimental  trough.  nnd  xlspl  trnnpiilly  for  three  or  four  hours.  When 
tin*  animals  woke,  they  presented  the  most  striking  oODbAlk  The 
morphine  dog  ran  with  a  hyennliko  gnit  {demarche  hytnoid)%  the  eye 
wild,  recognising  no  one,  not  even  his  codeine  comrade,  who  vninl 

•  Am,  Qkm.  MsS.  [i>\,  *7,  pp.  ST^aW  j  also,  Sourn.  Ch™,  .Scr.,  Us,  eexliv.. 
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him  playfully,  nixl  jumped  sportively  on  his  back.  It  wu  not  uni 
next  day  Hint  tho  morphine  dog  regained  his  spirits  and  usual  humour. 
A  couple  of  day*  ftfMr,  ihe  two  dog*  being  In  good  health,  I  nanemted  Uh 
mints  experiment,  but  in  mi  inverse  Older — that  is  U>  say,  I  f»v«  the 
ooMm  !"  t!i.»t.  wfuch  jiroviou  ty  W  fa  noq  v .  i  ?  *  *  -.  i,  n.  i  .'.  ■./-■»_  Both 
dogs  slept  about  ns  lonq  as  tho  first  time  ;  but  on  waking  tho  attitude* 
were  completely  reversed,  just  as  tliu  administration  of  tin*  two  substances 
had  been.  The  dog  which,  two  days  before,  after  having  been  codeiniaed, 
wok*  lively  and  gay,  was  now  bewildered  and  half  paralysed  at  the  end 
of  hi*  morphfna  deep ;  whilst  Urn  othor  wna  wide  awake  beat 

spirits." 

Subsequent  experimenters  found  what  BtTO'ind  incntiou- 

that  codeine  produced  epileptiform  convulsions,  Kalck  made  some  very 
careful  experiments  on  pigeons,  frogs,  and  rabbits.  To  all  these  in  high 
enough  doses  it  was  faUil.  Knlk  put*  the  minimum  lethal  dosw  for  a 
rabbit  at  51*2  mgrroJi  pet  kilo.  (liven  to  man,  it  produces  a  sleep  very 
■:i;ni;ir  to  that  described  by  CLiude  Bernard — that  i«,  a  sleep  which  is 
very  natural,  and  docs  not  leave  any  ftft*r-efl#ct.  Therefore  it  is  declared 
to  hs  the  Iwflt  nlkitloid  of  u  immitw  natun  to  givi*  arhao  lengthened 
slumber  ie  desired,  more  especially  since  it  does  not  confine  the  bowels, 
nor  has  it  been  fmmd  U>  prodoOO  WJ  eruption  on  the  skin.  Before  it 
has  a  full  narcotic  effort,  vomiting  has  often  been  excited,  and  in  a  few 
caac.i  purging.  Tlie  uiuxirnuiu  doeu  for  an  adult  its  about  "1  grm.  (1*5 
grain) ;  three  times  this  quantity,  "3  grins.  (4'o  grains),  would  probably 
produce  unpleasant,  if  not  dangeroua,  symptoms.* 

$370.  Nsroelne.  C^II^NO,*- 811,0.— Two  of  tag  thlM    ncfafluei  of  vaftet  ire 

op*lli'ri  lit-  lot),  tlie  ntlhT  molmils  mntirre  *  hljrhia  t.*ni prist  tin* ;  sntiylmm 
ntrceliift  i»  hygroscopic,  and  melts  In  s  tube  at  shout  140'  :  wlinn  uxjM»M«i  in  Kir  it 
■mm-  «itlions  molecule  of  wstor,  ami  thsfl  molts  st  about  160'. 

Tho  couititulii>a  of  oarcoinc  is  probably  tlist  of  s  subatitutud  jihoiiyUicnzyl  ketone, 
sod  th«  fellowiDg  structural  formula  has  been  atliibulcd  to  il  :T— 

a  I;ff       4         V  3' 

COQH.C.H,— (OMs),CO— TH^r^HrHj-rH^NM'.j 

•  SIS    ,Q. 
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It  thsrsfnrs  ennUiim  tolas  tiiMltnvyl  jrmiifM. 
Narceins  Ibnns  good  ciyataU,   thu  EbSH  bsing  tliat  uf  long,  four  sidod  rhomblo 

l.riMii*'--!   lii»«  Im.liy  BBltsd  >■.  I  ill  I 

Barcetns  bydrooaJorlds  orystaUlaea  with  r^H.O  ami  witfiyil.O;  tat  lanjttfnM 

ssll  melts  at  190"- 102".    Tho  plaUuuohlurldc  is  a  UnlhiUu  salt,  m.p.   IUi*  -I»l* ;  It 

•  F<T   RnttM  details  as  to  llio  action  of  codeine,  tliu  raftta  is  rttfomul  bo  L.  0. 

W  sen's   monograph,    Ihu   Of>M    (MiiAi,    wlml ntaum   M^rem-i-  to  tin-  i-srhnr 

literatim-      BM  IsSO  Hsrlny,  Th*  0U  VigMU  Xturvlitu,  Lnmloa. 

t  it.  Frcuud  and  0.  B.  Prankfortcr,  AnnaUn,  $77,  pp.  20  68. 


daeompeaca  at  19fi*  10ft".  Tho  uitrata  forma  good  cryaUh,  wIikIi  d*COttpO|»«tv7*i 
Xaroeioe  alao  forma  crr»talliuo  aalte  with  potaaalum  and  aodnuu  ,  ihrae  may  bn 
obtained    by  KmttBf  the   i*w  at  «o'-70'  with   »    33    i»«r    cent,   of  NaHO    or 

KHvr. 

Tim  pnUxxitini  MBipOUd  IMSti  It  VO",  ihn  «cM!inm  at  IMt'-lKO".  The  nlraloid  it 
NganeMtod  when  tlia  alkali  aalta  mo  trvatvd  with  acid*  or  with  COr  Crud«  Damfau 
may  bo  purified  by  moan*  of  the  aodiura  aalt  ;  tho  latter  U  diaaolved  lu  alcohol  and 
•  utfld  with  ether. 

Il  i-.  Miliil.li'  in  aloobol,  hut  alum*!,  inwituhlr  in  alcohol  ami  •  thrr.  or  limizaur*  ami 
ittHN  j  It  laaltghtly  aoluMo  In  ether,  carbon  ihinilplildo,  and  chloroform.  It  liroi  no 
reaction  on  iu»i«f  Una  p.ipcr, 

llaniolo  and  petroleum  other  extract  narceino  noithor  from  acid  nor  alkaline  hqIii- 
tirm»  -.  chloroform  extract*  narcoine  both  from  odd  and  IKflB  alkaline  mluttuns,  tho 
Uttrr  in  inull  propn  iioii  (inly.  Narveims  turn*  thv  piano  yf  poUluBtfon  I"  tin-  left 
o{rj-0o*7*.  Narceino  may  he  separated  from  narcotlimhy  tho  addition  of  ammonia 
to  th"  Mf4  iquai  HKattttong  nuiootinciu fully  precipitated  ly  ammonia,  butnoroelao 
in  loft  in  Mfotfafli 

In  tkatmbUmiag  cell  it  nn-ltj  at  184  ,  M  pre*  no  crratalliiie  MiMimatc.  Tho 
tube  iu'--lliiiK  -pKiut  tif  the  liihydraU)  !a  170*.     The  mrltcd  aubalauiic  i»  at  firati-<iii<ui- 

i  i.i  on  kubij  tiu  iraponUui)  tfaa  anil  btnaltfoiii  ofooloarthroa^i  different 

ahodraof  trowfi  to  black  am  observed.  If  nultud,  mil  kept  a  f»w  d«jrrftaa  above  Ita 
moltinfj-poirit,  and  then  coolod  alowlr,  tho  rvilduo  la  r  raw -coloured,  divided  into 
loboi,  mont  of  which  contain  feathery  nry  *ta  1a. 

At  hlgu  tompcraturca  uarceino  develop  a  hcrriiiK-Ilke.  odour ;  the  rcaiduo  becomaa 
d.wkinh  blue  with  iron  chloride.  Concentrated  nitric  add  dissolve*  It  with  a  yellow 
colour  ;  uii  bMtlBfi  H»d  vapuurx  stn  produced  ;  thr  11  did  contain  OiyitaJl  of  otalic 
acid,  nnd  clovoiopa  with  potaah  a  volatile  hate.  Concentrated  auiphuric  acid  colour* 
bttt  JiarcaiiiQ  brown  ;  hut  if  inijnir-',  u  Wood  rod  or  hlu<<  oloui  may  he  produced, 
It  doea  not  reduce  iron  aolt*. 

Ftohdc*  readout  coIoum  it  flnt  brown-green,  then  rod,  ]«m*iiii;  into  blue.  Narceino 
ton*  pMiipiUiw  with  bichromate  of  potaah,  chloride  of  gold,  biehlorideof  platinum, 
andaavaral  olhar  raAfpinla.  The  run'  foiim-d  hy  th*  addition  of  notoaalo  xim  inlidn 
li  in  tiair-hk*  cryitala,  which  after  twenty-four  hoar*  become  blue. 

Wusk  iodino  solution  nolaiira  BaVOttOO  <ry«laj*  iv  Mackhluo  ;  thoy  dimolvo  in  n-ater 
at  100"  without  colour,  hut  on  cooling  a^aiii  ac|wr*te  with  a  Mulct  or  blue  en  I  i. 
II  on  a  ealurut^l  sol u lion  ot  iiarceinc  a  j*rttolo  of  iodine  is  strewn,  fine  ueedledlko 
gray  rrytriaU  form  UOUBd  llrt  iniljin-  A  dfDpof  "  Ifmlfr"1  »nluiinn,  luhlnl  ui  lottd 
imn-fiiir,  :il  unci'  vin!.  .  «  l.nmn  .-oionr;  on  'Wlfffaj  rli.  dfODl  Hi  tUtttenltaT, 
lt.Aiit.ini  little  Imudloaof  cryiUla  appear.  — WOMn^rr. 

Tho  follnwiiiK  (rroup  ro*|f«:nU  pivripiintr  uHivrinc  :-  picric  ariti,  tuiuiiu  aolufii'ii, 
nd  potaaaiuui  dtcbiomote  on  king  aUii'ling.  Tho  following  giro  no  procipttato. — 
liu'rrtiii«  ryaniiir,  mrrriinc  poLoA.  iodide,  mercuric  chloride,  inci-.-urk  iiiumnlt:,  aud 
potaa.  fcrrocyaiiMe  aolutiono. 

|$n«  Effect*,  —  Tlu»  phyiinloflicnl  action  of  narrelno  hrucH>en  varlmialy  Intarpn  tad 
by  <liiTor*nl  olaoivan.  Claude  Uornard"  thought  it  tho  moat  aoinnlferoua  of  tho 
opium  alkaloidi.  !Io  wid  that  "  tho  norocinU  iloap  waa  ehaiactorioed  by  a  profound 
calm  and  «Wnrr.  ■(("  tin  ■  AciUliHiir  of  moipliiui\  tho  aruuiula  barMtUM  hy  Dttl  atttQ 
■in  Sinking  ntorntlUj  to  their  naluial  atato  nlthout  uiifeebleiueut  of  the  lilud  Umbo 
or  other  wnirb'."  It  hn*  Wen  amply  niiilntnn!  Unit  DafOalne  [k>mmi«iw  xoiuuifcroini 
rtlaa,  but  cortainly  not  to  the  cifnt  that  Uernard'a  obaerviitlon*  lot  phyalo- 
logiata  to  expect.  In  large  doaea  thuw  waom*  irritalinnof  tiuiatoumrlixiid  lotMtlBM, 
and  vomiting  occun,  and  cvou  diarrha*  ;  modorato  doiea  induce  con*tipatinn.     Tho 
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maximum  medicinal  doae  may  be  put  it    14  enn.  for  'iit  grainsl.  awl  a  pr»Wblr 
dangarntui  data  would  1m  three  :lma*  Uitt  qaantltv.* 

S3TZ  P»j*T*rlnA  (<    ,11  .  ..!k.<  tr..ni  ktroli.il  in  nhitfta»Mlt(«  atmaIm. 

It  [Minxw  acarosly  any  alkalfno  reaction,  bat  it*  tales  have  mi  Mid  resell 
'.nt  litclo  effect  on  *  ray  of  polarised  light.     It  »  almost  insoluble  in  waUe;  K 
easily  soluble-  in  acetone,  eroyl  alcohol,  ■loot* J,  ami  nhlorofcnn.     On*  part  of  tl 
adLtfcuid  iailissmlvni  iu  M'4  of  bctutnue.  ami  in  70  |*ai  t»  of  aim  I  alcohol.    Petrol 

disoolvtvit  Hy  the  aid  of  beat,  but  tin*  a.llc«lr>kl  «*g«nat»a  in  rrtKateon  eaullag. 
<  iiiiin.f.iriu  Btnatt  n  or  arid  or  alkaiim  Fapeeerine gh»  no 

crystalline  sublimate.  Tho  n  *  |  |  ">nt  of  pur*  aarnple*  in  a  tub*  t«  141  ,  anWl 
nrarcely  any  colour  .  it  holidific*  again  t>  cryntaU  r-tt  cooling;  in  lh«  mMiri.iugeaU 
i  DM  Iu  *i  130',  *iul  driHiupuave  about  149"  ;  the  tapours  aw  alkaline  ;  the  mid** 
U  eniorplioii*.  1^1-t  brown,  auii  it  not  characteristic.  Coucentntesl  tulphuric  ochl 
rnlmirt  it  a  dwp  rfobt-Una,  and  dteotVM  h  in  niulcl,  afMra)  fading.  Thb>solu* 
Hon,  by  permanganate  of  j>ot**h ,  it  (lr*t  green  and  then  firry.  Krohde's  reagent 
fpvu  a  t*antiful  violet  enluur,  whirli  beoaae*l  blue,  and  Tanithx  after  fcwsorj 
licnrt.  Dilute!  awBttofj  ,»f  >*ll»  of  |'»|«iirtinc  am  not  precipitate*!  by  photpho- 
luolybdic    avid.      I  1    by    ammonia,    by    ibr    aVHak    and    caibouated 

alkatlec,  by  poteeaic-cadmlc  Iodide,  Iodine  to  hydrtodlc  odd,  and  by  alkaloldal 
ivogsnt*  #i<tii>rally— savn  by  liift  Important  txcopMim  itmitinnti!  ahnva.  A  wdtit-i 
in  aroyl  alcohol  it  alto  precipitated  by  bromine  ;  tbo  precipitate  it  crystalline.  As 
alcoholic  solution  of  platan  -  Llorldt  *lto  scpatatee  papaverine  platm  chloride  in 
crystals.  An  alcoholic  solution  of  iodine,  added  to  an  alcoholic  tolution  of  papa* 
Vitritie.  M'parali-a  in  a  litllo  UtuociyalalM  i<f  ll.'  I     ,l!.,\*04f,.      From  the. 

motlier-lnjunr,  by  concentration,  ran  bo  obtained  nccdleaof  iaotlufl  )i»lino  oo-nMna. 
tfOft,    C^HoZTO^al  thm    latter   huated  ahnva    100"    part*    witb    fre*    inline.     Tha«a 
Ofinipoimdawitli  inline-  |M  (Uo  >m  posvd  byariiiiiouiaand  potash,  |*|>aTcniic  scfssr  I 
The  la  B  may  at  ■mlofaod  ndi-i    tlu<   n  i  ''-an    aoU  Jtae^iTlahM 

fniui  a  Holutioii  of  tin'  sulphate  a  wbiti'  I  I  »-*,up»»  ;  Urn  pit'cipiiafdoaa 

not  Appiai  at  num.  but  fiirum  in  Ihi  BOW  of  an  hour ;  it  U  at  tlrtt  amorphous,  but 
Hiiraenunntly  crystalline  |  tht«,  with  il«  pltyoioal  pmjwrtim,  it  a  (Treat  aawatan. 
IdentiBuation, 

1 373.  Effacta.  Claudu  lternardraakod  papaverine  with  tbo  couvuUanta  .  probably 
tin?  papaverine  hr  bail  vrat  impure.  In  any  ca*r,  tubeopwiit  oWivatioiw  have  ihavm 
that  it  w  tO  W  «|ajwtl  mthfi  with  Hid  hypuutir  nrfBCdplaa  tt  opium.  LVidraiiluif  t 
admiiiinUn'<|  it  i>  |hl  in-ano,  and  noted  slowness  of  the  pnlse,  muacnlar  wraknom, 
and  drowajneot  to  follow.  The  dosas  w#p.»  giv.tn  »nl>.  ii(nii.«»iuly  ['4*  BjnUi  '■'  '^ 
hydrochloridaj.  Boxl,^  oxpotimoutiiiK  witli  Ihi  f»ug,  found  that  a  -»HIU«*THT*t 
caiucd  deep  slco[i  and  slowing  of  tbo  heart's  action.  This  action  on  the  heart  is 
wJtucaeod  alto  on  the  rrccntly-rwiMiY.il  ftos/l  heart.  (Juinoapitfa,  and  otb<  I  •  in..dl 
animals  pob«oii«d  by  strychnine  or  thrlwiinc,  and  then  given  p-ipavoriiir,  di  1  D  .i 
*,^.-!ii  to  Ui  to  toon  ttlivtnii  with  ti«t«im«  at  ttlien  no  mir.h  rumniy  whh  mlininiK',  i,  I. 
Th*  fatal  doau  of  papavariua  for  u  man  l*  unknown.  1  slioutd  conjecture  Dial  tbo 
kwst  <pi&ntity  that  would  cause  daiiaerons  oymptonia  would  ho  1  grab  (l'-f  ^raina), 

4J874.  Thobalno,  C,.Iti4NO(0f'H,)-.-  Opfan  saldoB  MQt*lOs>  much  n»«r<  than  1 
pi  ..  nU  uf  tliit  alaaUiid.  ll  usually  fount  needtea  oralioit  uytlalt.  It  i»  alkaline, 
unil  by  rnbl  >^nfg«tively  cleetrir.     It  italmuat  insoluble  in  nater,  aqneoiu 

■  Bust.  Bwcbarfal,  Co  tfandm   XU  -.  PaWiti  M$;  Hnrb-y,  Th  DM  I 

Nrumttea,  lxmt\.  ;  Ch.  Line,  KtuiU*  $ur  la  jYYtrrWntf  rf  am  JCmptoi  TKtfaptutique, 
Theae,  Plds\  IWSj  alao,  BtNBdtBBll  J>snWM«a*tfa<  in  wln.-h  tbt^e  and  nMmr  reaeavobas 
an  stiioiiiariBoJ. 

I   IMnai  9sfl,  ^crat>,  pp.  15,  115,  180$. 

:  a  ■'■  - .  p.  ro,  i«o». 
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ammonia,  and  •olulioua  of  tb*  alkali"*  It  r&|uire»  10  par  La  of  BoU  almhol  fur 
aolutlon,  wnl  iHmo1t«»  readily  In  hot.  KtW.  bed  •<:  D0Ua  W  aa*D  »  Rood  *. 
JCifl  part*  of  htnrai  nm  reqnin-d  for  o"i7  parts  of  thebaino,  and  100  of  amy!  aloohol 
»»ir  1  57  pari*.  Chloroform  dlaoolras  thobaiiw  wilh  dimVinlty  oat  of  both  acid  and 
alkalinn  oofotSoM|  petroleum  ether  extract*  it  from  xuilU-r.  Thcbaina  molto  in  a 
tut©  at  H>.T,  mroninrH  at  IKS*.  Tb«  sublimate  it  In  mfnata  .n*ulx  Mimlar  U> 
theiue  ;  at  litghoi  boapantom  (100"  Co  200")imnll«i,  aibeH.  and  prisms  are  obtained, 
Tho  rasJdao  i«  fawn  coloured,  Prohdo'a  reagent  <as  wall  a*  concentrated  ndphnfts 
liwolir*  it,  wilh  the  product  i'>n  if  1  KIuk.!  ivI  mlmir,  [at*-*iri^  gradually  into 
yellow.  Tha  pminititi  mil  ptorjo  acid  li  yailoff  and  aoaorphoooi  with  tannic 
add  iroltoV]  NiUl  gold  chloride,  r«d -yellow  ,  nud  with  pktioEo  ciilm-id.-,  oftrofr 
yellow,  gradually   boOOVHB  :  do.      A   concentrated    alcoholic    solution    of 

letrtfilhad  with  HCl,  dopflulti  nell-funim!  tbotnbffl  Btjatoll  of  the 
DampotHIoa  C^itNO»HCI+H/>. 

If  VOOmgnuA  of  thebaino  are  hotted  to  boiling  with  1*  0.0.  of  HCUnd  S^co.  of 
wat-r,  ami  thooolutiofl  diluted,  after  boiling,  with  4  e.e.  of  water,  cryalalaof  tlioboinc 
hydrochlondti  form  in  thf  yellow  fluid  in  tha  conreo  of  a  f'w  hour*. — Fltt>  I 

8  5*7 1.  Effect*.— Theic  la  no  dUagirciucul  of  ujiinion  hh  to  tin;  action  of  i.lnihatin', 
I'.v  thfl  united  testimony  of  oil  who  have  experimented  with  It,  the  alkaloid  belongs 
to  thOMi  potMimi  which  MOdnOi  'c^iniw,  11ml  *)i.-  »yni|ilniiiH  ran  ararndy  h«  differ 
entiated  from  strychnia.  In  Uuxt'x  experiments  on  frog*  ho  allowed  that  tbcro  won 
some  considerable  difference  in  detail"  in  the  general  cour*o  of  tho  lympioms,  accord- 

I  Im  Ula  du»c  of  tl.t  poiKB.  A  miiull  doau  (audi,  (bf  <  xitjiplr,  g|  ' '>  m^rin.} 
Injected  Into  a  flug  aubcutoncoualy  predion  [n.mulinto  excitement,  tHo  animal 
tug  about,  ami  this  stage  hating  for  about  a  minute  ;  it  then  UMOBtH  fykll  b  '. 
Bod  nil  Iri'iii  throe  to  alx  ntmitWlUaPj  in  a  llttl*  time  thia  eoniatono  vtato  is 
followed  by  reflex  totnnio  spasms  and  then  spontaneous  tetanic  apaoma.  With  three 
time*  the  dose,  the  tetanic  convulsions  commence  early,  and  death  takes  placo  in 
tVO  to  »ia  boon,      But"  found  *1  hi  7  ngrtlll.  Kill  tabbita  with  totnnio  l-uiivuI- 

aionn  In  from  fifteen  to  tAronty-ftro  mlnutoa.  Cram  lirown  and  Krauer  also  found 
that  VJ  m>;rtiH  injrt't'.l  Into  nb\  !*■  Wtfl  EalAl  ;  :t  DUaJ  than  I*  prwcutiuvj  tliRl  ilic 
lethal  doao  for  a  rabbit  in  about  &  nigrms.  |*r  kUo.  A  frog's  baart  under  tbo  action  ot 
thobaine,  and  removed  from  the  body,  boots  qnleker  and  ceases  earlior  than  ono  in 
!-d  wotar,  Tbebaino  ha*  born  odniiuiat^rod  to  th«  iuano  sB^oatnaooul)  u, 
dceea  of  from  12  tn  40  DlgniUUi  wbu  .i  riie  ol  Inmporotttru  IAd  an  tocTam  iii  lln: 
rwplmtory  movanionu  ami  in  tl  <  cir.-ulatlon  were  notloml.1 

Tto  fatal  doss  for  a  man  U  not  known  ;  •&  grm.,  or  ahout  8  grain*,  would  prohahly 
1)0  o  ooiaonoas  quantity. 

I8T0.  OryptoiiiuotL^JIaXO,)  was dboOTVsd  trj  T.  A  II.  Ba .iti.  in  1807.;  It  h 
i^iily  ('(nifnui.il  in  vi'i>  :ni:i  itr  traiiw  in  optam  nflmothtnj  li^e  *O03  percent-  It  m 
1  ri^.uiliiiM  whotauco,  the.  erjatalaboing  oolourl«ss,  nU-aidsd  prUuna,  without  odour, 
I  -it  *itfi  0  bitter  toate,  oonaiug  an  ofter-avxiaation  liUo  'ffmumtA  The  cnysUla 
molt  at  SIT*,  and  congeal  in  a  crystalline  form  again  at  )',  1":  .it  liigh  Letapomturea 
Hi'  v  in  <1;  cunposotl  wita  BVoSatlon  of  amnion toeo!  Tapour.  OiyptopEnoiolnaolnblOt 
oralmnatao,  In  ether,  wah«r(  and  oil  nf  torpOntfatl ;  It  h  soluble  in  aceloiie,  beiueuo, 
and  <'M.,rof..iTii  ;  the  latter  is  the  boat  oolvwnt.  Of  hot  alroliol  ;  It  la  Insoluble  In 
oqunoue  ammonia  and  in  eolation*  of  tin  conatie  alkaloid*.  C'ryptopine  is  strongly 
laaic,  nt  tili.ili.'iiiijc  fully  iniin-iul  addft  Concentral'd  inlphnrii  w  [d  OolOVU  cryplo- 
pbu  puie  bUo,  tin  liul  gndooQs  furling  from  absorption  of  water  from  the  atmos- 

*  SUsa^aftcr.  4,  WUn.  AkmUvi.,  hi  pp.  2, 89,  H?87  ;  Arxk.  f.  Anat.  ».  Phytic!., 
DfL  1,  p.  118,  l.iflo. 

t  r    ft.  M  ill'-r,  L*is  TbMai*  tim  Af/M»*rro^/«i>,  Dls*.  Marlmrg  ISofl. 

♦  Fh*rm.  Jouto  ,  rfll  pp.  *95  and  71«. 
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phcra.    On  a  rryital  of  iHiUaiti*  nitrate  beinK  added,  the  colour  clmugcs  hto  a 

l*rmaiifMiE  grom.  PTOl  '■  I  rl  ohloridfl  IVJJllOJlllli  givm  nn  mlmir— thtik  ilbtln- 
guiidiing  it  from  nmrphiii.-.  Th.<  ptytaOlOgjfOftl  pr.»p*iti«a  of  cryptopiuc  hav*  bwfl 
investigated  hy  I  fc  Bo ■!■  rj  .'  it  ha*  *  uarootio  action,  about  double a*  atrong  a*  nar- 
oeinc,  and  four  time*  weaker  than  m« rphin<.  Murk  nn  1  BSpptlH  i-muhI  that  It  gave 
n  anfmih  to  parnlj*i»  of  tliu  limb*,  and  utuiftiuually  aaphvxlo  conruiaje&a 
before  death. 

£  a;;.  Hhcaadina  PV'j.F'V  — F*"— iftaM  wu  orpin  tod  from  Papawr  rhtau  hy 
H'mk>,  and  ho*  aU>  0000  foosd  hi  /\i/wtrr  wvwi/cniHi  and  in  OfdoBL  tthocadinc  u 
in  the  fufin  uf  amall  anhydrous  Lutvlcaa  prlami,  molting  at '.aO*  and  r*ftly  auHiming, 
In  a  vacuum  aubUuiatiuu  in  almost  coin  plot  <,  and  at  *  much  lower  t><uip»raturr.  It 
ii  n  very  tiuuluhht  aiilwUnn  .  Lad  it  vnnxly  di»*<ih<'tl,  aIu-ii  iM>u!liin-,  !■;  vatei, 
alcohol,  other,  r>htr>K.f'iirm,  I  >>l  foliitfons  of  the  filed  or  roliitil"  alkalim. 

Who  in  an  amorphous  itita  it  i*  rather  aolublu  in  «th</f,  and  may  hv  iiaaolvod  out 
of  any  •uboUuuc  by  treating  with  dilute  acetic  sold,  and  neutralising  by  ammonia, 
and  nhaking  up  with  ctlt  i  I-  :'■  tic  i  <  m pi late  bwouioa  crystalline,  It'ixradinc  i* 
easily  nOQfQlMQ  l>v  Itl  ■tfittogO  ftd  OOtODl  with  b/drOCblofiO  Otn.  Killjcr  «|mju- 
taueoualy  or  on  gentle  warming,  the  colour  U  produced  —  one  part  of  rba-adine  will 
II  in  tltii  way  111,0(1(1  parts  uf  arid  ware*  blnn  Or  purple-red,  900,000  rmn-nwl, 
and  800.000  |ni1«  rod.  The  reaction  Uepemla  on  a  splitting  up  of  tht  ruu-adin* 
I  ■  -'I'-niliy*,  mitotancc,  rfuimioi,  and  a  lod  colouri cg-matUr.     Rhctadino  U  not 

pobonoufc 

(  W8,  r»oiidomorpbinotC,7!I(l|NO,).  lVi:dumoiphiuow«dlaWVereduy  1'ellcUer 
and  ilniiiii.Tv  hi  I83.V  Ah  prrcipiUtM  by  ammonia  out  of  the  hot  solution, 
paeudonmrplmu'  fall*  an  u  whit*  atJItall&M  |"<  pitatu;  Imt  if  the  aalutiun  in  cold, 
tba  prtoipitato  ii  gelatinous.  It  possesses  no  tasto,  and  hat  no  action  on  vegetablo 
roloiira  Ou  heating,  jt  dccotnpoeea  and  then  melts.  It  dissolves  easily  in  caustic 
slkaliv*  and  in  milk  «f  lime,  luil  [a  insoluble  in  nil  tlui  ordinary  atrnholii'  and 
othercal  aolvciiU,  u  well  aa  in  diluted  nulphurlc  add.  The  moat  aolnhlo  unit  !■  the 
li_v<lrth-li,.ir.iti  i  irHwXl»4Hn-H.OJ,  and  that  r««.|iijrn«  *,()  [urt«  <A  w.n.r  m  :m  f..r 
aolution.  Varioua  aalti,  aaeh  a*  the  aulphaU,  oxalato,  4c,  may  bo  pntpunitl  Br9B 
tho  hydroohlorato  by  double  dc^ompotition.  Con  centra  t#d  vulphuric  acid  dia»olvea 
ptMOOnorpUlM  cnulually,  with  tl.i    production  of  an  olive -green  colour, 

J  379.  Opianlne  (C^H^N^).  —  Ojiionlne  cryataDlaca  In  coIouiIum,  gUttorlBg 
iirilm -rlnuidiir  DOtdlflO.  Aiiuiionla  pwipiUi-M  it  from  itn  Miliii.iim  in  hydrochloric 
acid  a*  a  fiou  whtta  powdar.  It  lawithoot  odonr,  and  haaa  bitter  taato.  ItfAOttfOB^ 
luxe,  and  i*  tolublo  in  cold,  but  alightly  •olublo  in  boiling  wat«r.  It  iaalio  but  littlo 
•olilUf  in  ln-'ilinn  alcohol. 

Au  alcoholic  •ulution  u(  lie  alkaloid  givcaa  volumiuuui  piwipitate  with  inficurie. 
chloride:  after  tuiiidiiu  a  little  time,  the  precipitate  becaiim  crystalline,  thncry«' 
ult  twirifl  in  the  aha(*»  of  noo  nmslW.  They  have  tun  following  cotn[»o«ltloii — 
CHUnN46„,  SHCI,  -'HgC'I  -ami  aro  with  diOottltj  mluUlo  in  watar  or  aloohol. 

( ipiauinu,  *iiniuii»tored  to  oat*  In  doaea  ot'UZ  grtu.f  producca  eompltji  ijDiptOa 
— «,•;.,  dilated  pupils,  foaming  at  tho  mouth,  uncertain  gait,  paralyais  of  the  binder 
ntiatttltlofi   and  atupoi — but    tin-  alkalniil    is  rare,  and    f«  v.    i-apfrimi'JiU  bnvtj  1»wii 
made  with  It 

J3S0.  Apomorphina   (CirHlrN04h  —  Apo morphine  U  a  dorlvativu  of  DOfphflaj 

and  in  r-adily  BfopftlOll  Uf  *aponifyiny  morpliiiio  by  heating  it  with  dilute  hydro- 

:■   acid  in  ncolcd  tubes.     Tho  rcaillt  i*  ■pOnotpatafl  bydtOChh  tide,  the  DOOrphtlM 

loaing  ouo  nioleculo  of  wo  tor,  aOIMaTdllll  to  the  tripiatiou<.'1TfXHNO|-*Ci7Hi7NOB-t'lI«0. 


•  The  OH  Variable  Afar  /i  -. 

t  Muuk,  FffaittA*  dbtt  Jcti  tl'iiKnnn  (/..  OrjptoyiM,   H<-ilin,  lft"^.     LSipjH'll,  /Sri 
nr  Kcrtinin  Jn  Ciyptvpina,  Marbtirt',  1871. 
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To  •itr*»t  apomorphino,  the  I'lwre  tie  precipitated  by  eodic  Ucaibouatv,  and  tho 
pfO  pitalc  CAtracUxl  byethei  ur  I'lil'iiufunn,  flttlR  nfviliirli  w>|veii!*lr»vr.i  DtOTphilU 
undissolved.  Tho  ■pomorpldiie  \%  ■gain  convened  Into  hydrochloride,  and  once 
tnnrv  jtr.cijiitntwl  hr  ami  if  hirarlionar*,  mid  i*  lutly  n  ht*t  n«l  a*  a  vn<tw-wliiti<  «iilt» 
*taue#,  rapidly  Iwwoniing  grwm  on  HDOJUI  to  tho  air.  Tho  niaiti  diaaaWca  V 
beautiful  grcon  colour  in  water,  and  ulio  In  alcohol,  whiial  it  colour*  ether  purplc- 
rcd,  and  rhloroforra  Tiolot, 

A  teat  Air  apuiuurpliiin<  tl  tho  fulluwiuic:— The  chloride  !x  dlunlvrd  En  a  iitih' 
•M0O  laid  and  •hakon  with  a  eryato.1  of  potamic  todato  <KIOA);  thin  Immediately 
turn*  red  from  lilmratod  incline  on  ihalcin^  it  Dp  erftfa  *  littl"  chloroform  ;  (R)  itaUQl' 
fog  the  chloroform  aitikti  to  tho  bottom,  and  U  coloured  by  the  alkaloid  a  beautiful 
lduo  colour ;  on  now  carefully  pouring  a  little  CS,  ou  tho  »nrf«<  ■■!  c I »■•  liquid  at  the 
point  of  junction  it  b  coloured  amah/at  owing  10  diwwlved  iodine,  and  ftpocodiimt 
Itl viia  ■  similar  reaction. 

Apomorplilnn    ia    T.hn  purmt  and   imimI  nrtivn    MBilifl   known-    w).i'Mii«r    uij^ti'd 
'h  the  tktn  or  taken  by  the  mouth,  the  olfeet  la  the  tamo — there  la  eonoidy ruble 
doproaaion,  faintnoae,  and  then  vomiting,     Tho  dooo  for  an  adult  i*  about  C  mgrraa, 
(*0M  grain)  tubcutannottAly  adminiiitcraj, 

i  3S1,  The  icautioua  uf  »ouic  of  tho  rarer  alkaloids  of  opium  with  aulplimir  10U 
ttd  tffflO  anJorldl  m    UftUflWB:    mini    iif  them  hnvi«  at  prwuiit  uny  P     «l 

lmpoitanoa : — 

TABT.F.  SHOWINQ  flOMK  OF  Till',  KKACTIO.NS  OK  THE  KAKEK 

ALL   M.MDN  nh    Ml'IIM 


Alkah.M. 

ttwrnnia. 

«»«••' Miri.  Kum        >•<  >■"■  ■  *nh 

MphBifc  a,  1.1.          i  mi  1  hV 

Codaimuo,     ,          .          . 

fAndauiinc. 

Landauoaiur,         . 
frotapinv,     . 

LutbonloQ,  • 

Hydroootarnine,   . 

Cv,HwNO,     ( 

CM-TO    \ 

Cwif«N04 

Dirty  red  tiolot  co- 
lour, turning  daik 
m  ill  1  m   thfltddl- 
tfottof  HNO,. 

Fhrtygn'.  11  to  brown- 
roe  11. 

Dark  brown  or  black. 

Dirty  i-.-d  ■■loh-l;  not 
.  Ii.mjrrd     by  tree* 
-t  HNu, 

-  Dark  green, 

|  No  colour. 

No  colour. 

1  No  colour. 

I  m  Tritoplne  C(-'wHMN|Oy).— Tills  He  a  rarv  alkaloid  that  ha*  l«reu  fvuml  to 
II  o/untttiea    111   ripium.     It  U  eryKtallini*,   utparaltng   lu  tranaparrnt 
Uelting -point  182*.     ft  Sa  aolutle  ia  alcoliol  and  chloroform,  ami  elightly  wU ' 
ttheT.4 

I  883,  Meeoulu  (Opianyl)  (CwHw04)  la  In  tlo  form  of  white  glittering  needle*, 
nhiili  null  timlcr  water  at  17  and  lu  air  at  00',  agelu  congulatiugat  75*.  Itmavbe 
*n  bit  mod  in  beautiful  rry»tala.  It  I"  aiiluhln  in  S3  peYtl  <>f  bolUngj  and  700  of  eoU 
water;  iIinnaIvm  maily  in  alcohol,  itlmr.  acetic  ao  Id,  and  ethereal  oil,  and  bllOl  ;- 
ripitatffi  by  acetate  of  lead,  lta  iol'iliou  in  conoontnit»1  VDlpharla  *8M  utJOOUrtt,  00 
wanutug,  purple,  and  give*,  an  tho  addition  of  water,  a  brown  pruoipitatu.    Mceoiim 

•  C.  Kanilnr,  Arch.  Fhann.,  22flf  pp.  I19-a31. 
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may  V   BftpOffd   h|     ''  fctiDg  nautiliim  »ttb  nitric  o»:id.      Mi-  -miti,  lu  large  dote*.  U 
4  fechlenarci  tk  ;  1  ::.  ^nn.  (20  grain*)  has  been  jjlren  to  nun  without  rwilt. 

|  yxf  Jfaconle.  Acid  VjHji,)  rry<ulli>.r«  tn  «)iir#  iliitiit»n»f*l'H  orwntll  rhombtft 
\>tUmu,  with  thrao  atom*  of  veator  [C  H.O  -  3H.UJ,  but  at  1"0"  this  «  bat,  *< 
become*  on  opaque  whit*  ma**.  It  roddeiw  litxnm,  and  ha*  *  Muriih  tut*.  H  i* 
•oluWc  in  115"  i«rtn  of  <t>]<3,  bur  di»olTwi  in  4  i*rb»  of  boil  in/;  water ;  it  dUaahrcs 
cu*ily  in  ileobola  ltaa  m>  in  ether.  It  furiut  well  •marked  aalta  ;  the  barium  and 
calHum  aalt-  cry*  tall  U*  with  DM  utmii  Of  Vtfefj  thr  formnr  Imvinj;  the  vutiipoaiiinii 
HaH/CjHO,),  ;    tlic    Utter,    if   amrnnnlnm  meoonatn    U  pn  by  faldiim 

II     it    r  air  nun  rl.lr.rnl.'  iaadd-d  t"  I|M  *<  id  Jt**lf,  til"  tall 
hu  tlio  OOflapO  ;'.    B    '.H.l'tO;.-  H.O.     If  inoconie   acid  i»  pvntlv  heated,  it  doeom- 

poMi  Ista  ur»'n  - 1 j ■  ■  - 1- (     '"i  i-'iiM-ui'   A. i.i   '.'.n.o.,;.    it  «i-  bed  h  **< op '. 

pyromecouiu  acid  (C»II(0,— <arl»n   tfuttti   water,    talk  Ida,   *'!■!   btttfoil  arv 

!'\ ■imiih-i -KinrneM  I*  readily  anhllmrd  In  \utra  transparent  tablet.  Chloride 
of  iron,  and  lohible  tmn  *altt  jpneiaNy,  giTB  with  MHanlfl  Mid  ("vmi  in  (tnu!  dilu- 
tion) a  liYoljrcd  colour,  Rrttsk  i*  not  alt-rad  by  Wt,  nor  by  tha  addition  of  HO 
BOI  by  tint  of  goU  eMM i  le.  Sugar  of  lead  and  nitrV.t  of  tiller  each  giv*  a  wliit*  prO- 
orrriUte;  and  merouroua  and  nvrmrifl  nitrate*  wMt"  nd  Tallow  |  n  gf|  AM  j.  In 
wo  whew  tin-  Mimlvnl  ha*  (bmd  •'!<'.>  DMCOBil  II  H,  llM  t|ii<-»lnjii  iiniy  bo  raised 
In  court  aa  to  whether  it  m  a  poison  or  not.  Tlio  early  experiments  of  Serturnwr,* 
1/iiHfi-r,  Vh^pI,  Samnwringj  anil  drap^t  iibowrd  thai,  Efl  ■■!.  pi -^tividy  quaking 
largo  do**,  it  hod  but  little,  if  any,  action  on  dog*  or  men.  Albert  X  hoa,  uowover, 
experimented  on  fwf?*,  and  found  that  in  doaea  of  *1  to  *2  prm.  there  ia*  flint,  a 
BtaMOtU  MttoO,  and  later,  •-oiituImoiim  and  t]«at)t,  Accni'lii^  In  Srliroir,^  tbcro  is  a 
s\\g}ii  uaroorJc  action  on  man. 

Tho  xnoBt  gonomlly  ncccpt<il  view  at  the  prcucnt  time  is  that  the 
jiliVn  •'•■'  ■  H  »-  t i-'Ji  -I  ni'H.'ni,).'  ji-'ui  jo  iiini.  i  t0  thai  "!  baOttfl  Wld— 
vir..,  Inrgp  dOM  raiiKt'  kimih"  ilcjircM<inii  jind  fwhh*  n:n  ■  .-!■ 

In  :i  ;■[■(-(  i. ;|  ir  ,1-nt'  )i  'iniuUgat  COgUlk  BuIds^JW  DHMCBio  :icid,  (Li  sub 
•Uincoo  arc  oxtractcti  hy  aicohol  ,/>.:'■'.  itnl  uilli  niiii;.-  Acid  ;   on 

liltnition  the  nlcohol,  nfter  the  nddition  of  a  litUo  wntor,  in  dwtillcd  off, 
:nu!  in  i))h  muiii'iiing  fluid  h  rmlution  nf  ncotstl  of  lend  in  nddwl,  and  tiio 

wlmlr  (llu-red.  Tin  liltrate  will  ooatiin  my  ■ftaloidi,  whikl  mooonk 
dcid,  if  ppcacnt,  i*  Wund  up  with  tlio  lead  on  the  filter.  The  mccormt* 
of  lead  may  ha  *Jth<>r  wnAln>d  »>r  ihyi«Hf«d  in  Ktron^  nci  in-  aoid  lo  pi 
it,  rtu»[jRnclcHl  in  wjiUt,  and  fvMd  frOfB  Ittd  OT  BH.  ;  flu-  flttTfttt  hDU 
the  lead  sulphide  may  Ihs  tested  by  feni-  chloride  01  prufvrultly,  tit  ouce 
evaporated  to  dryness,  and  weighed.  AfU:t  tin:  opttfttioo  itia idcntili<-d. 
If  tin:  quantity  i*  no  umall  that,  it  ninmi  i».  .  innrmi'titly  weighed,  ilnitiy 
be  eatimntnd  OOlOBBUtricsllyi  I'.y  Iinvini;  ;i  M-Jimlurd  solution  of  BUOODic 
add,  containing  1  mgjSL  In  >\-\\  <•.<■-  A  few  dfo]«8  >>i  neutral1  ' 
ehlohdo  nt<:  rM.-.l  m  n  \-  irr  cylinder  to  the  liquid  uiid««r  «'\nniinutiim  ; 
and   the  tint  thus  ohUuned   it  imltltad   ii>  tlm  umuil  wny,  in  UiOttMl 

•  Asm*  Wfcfi .  irr.  H .  *xiU.  1M. 

I    A   tijiw  ft  He  tfltH  ijuihu*  rovjtfat  p/xrtibw9  h>rol.( 
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cylinder,  by  mount  of  ferric  chloride,   the  standard  solution,  and  water. 

It  11  alio  abriooi  that  Liu-  might  of  the  meaonia  mid  may  Ik*  IimwmI 

by  converting  it  into   the  barium  salt — 100  parte  of  anhydrous  banc 

imlc,    (Btfi^HsQ7)t    \»>\ng   opuvulent   to   i'l-3    af    mceonio    acid 

(■VIM, 


IV.— The  Strychnine  or  Tetanus-Producing"  ■  Group  of 

Alkaloids. 

1.    NLX  VOMICA  GROUP-3TKYCUXISE-UKUCINK-10ASURINK. 

S  385.  H \xx  vomica  is  found  in  commerce  both   in   the  entire   state 
arid  u«  n  powder.      It   is   the  w'fil   i»f  tln>   .Sfn/efitux    11  nr  nmtiea,   or 
ECooahla  trw.     The.  sued  is  about  tho  size  uf  a  shilling,  round,  tlaLu D  I 
concavo-convex,  of  a  yellowi.-li^rt  v  nr  li^ht  brown  colour,  covered  with 
a  rolvcty  down  »1   rim*,   nuliritm^,  silky  hairs,  wlmdi  an  by  a 

anlntion  of  iodine  Iw.intiful  gokUyallOir;  the  toxtUTo  is  tough,  Uatln'ry, 
mill  not  Mnly  pulvi'.riwd  ;  the  taste  is  intensely  Witt*  1,  Tl.<-  powder  IH 
DC(  unlike  that  of  liquorice,  and,  if  mot  with  in  the  pure  state,  tfivea  n 
dafe  orange- red  colour  with  D&ftlk  acid,  win.  ii  u  destroyed  by  chloride 
of  tin;  the  aqueous  inftiMioii  glVM  I  pRcipitate  niftb  t.inciun*  of  pulls,  ii 
reddened  by  nitric  ucid,  arid  yives  an  ulive-gtven  tint  with  pmalpbata  of 
iron.  The  beet  method,  liow«  \<i,  oj  rftftfffB  firing  quickly  and  with  cer- 
tainty thai  '•  under  examination  u  mi\  mnlafl  lewder,  is  to 
♦•xtniiM  kHjolmlM  from  it  by  the  following  slmpb*  ptoeew  : — I'ln-  p»wdi>r 
itcompktdl)  axh&uvted  by  boiling  alcohol  (rj0  pn  em  .»,  the  «k-ohnlic 
txtr*<:t  evaporated  to  dryncw,  and  then  treated  with  water  j  the  iqO#OW 
solution  is  passed  through  a  wet  lilter,  and  QOnMatTatAd  bj  evaporation  to 
«  small  Imlk.  Tb  tin*  liquid  :t  drop  O  90  of  |  COnGttlfemtad  H.ilm.inn  of 
picric  acid  is  added,  and  the  yellow  pre .  .nil.n.r  id  pirr.iU*  ilmn  obtained 
i-  wpnr.i  (,,ii  treated  with  nitric  neid,  U10  picric  acid  EVBOVad  by  othflT,  Ufed 
the  puro  alkaloid  precipitated  by  soda,  ind  Hludo  n  nut  l.y  chloroform. 

g  366.  Chemical  Composition.— Nux  romka  contains  at  least  ten 
distinct  principles; — 

<j.)  Sttyohnuie. 

(9  i  Brncfne. 

(3.)  [gisurins. 

(•I.)  Strychnic  or  ignauric  acid. 

387.    Strychnine   (GgHnNgOg)    is   COQtatnad    in    tho   }\cax\   of  S. 
i'jnaliiui,  111   tin*  b;ul%  (/n/.v   uwjuittu  "    '•"'/,)  .md    -ml     of   l li •■  StrycftwM 

•  To  tl  <l*o  belong  some  or  the  opium  slkstel  "TlicUlno," 

"Ludsmfa  '  " Oodoos,"  " Hgdrscotarnfai 
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mix   Bm/afj    iii   tii--   .sv.  7  7/wm  cotuMim,  L.,   iu   the   StrychniM  ttemtf, 
Leach,  <  m  I  pr..>M>l>i s  in  various  other  planU  of  the  same  genua. 

i  •  unoreial  strychnine.  i»  mot  with  oithor  in  eo!ourl*aa  cryetala  orua 
nliii"  pMnJaj}  Uir  DUBft  and  form  lieintf  thut  of  the.  nlknlnid  itself; 
bill  U10  nitrate,  sulpli  it. ,  iod  acetate  arc  also  sold  to  a  email  extend 

irychninc,  as  thrown  down  by  the 
solution  of  vn|>our  of  u&bobI^  may  ba  referral  to  threo  leading  forms — 
lli«  lung  rectaiitfiilur  prism,  tho  short  hexagonal  ptaaj  '"'  Bu  ngflhl 

oouln-irof,.    ii  obutaod  boo  Hu  Mow  mponUon  of  an  alcoholic 

solution  a  [|  unify  in  tho  form  of  four-sided  pyramid*  ot 
mi  ik.  .  ii  ii  ibUlud  bj  rfQadj  Vrtpontion  or  rapid  coolinu1.  L) 
appear*  n»  a  white  KrxuuLu  powdflr  II  plrtnTnrrl  from  a  beiucne 
aolution,  tho  deposit  i*  uaiially  crystalline,  l.tit  without  n  constant  form, 
though  nt  timen  tho  crystal*  nru  extremely  distinct,  tho  short  six-sided 
prfatn  pnvalliQgj  but  triangular  plntm,  dodornlictIr.il,  riuuiilmidii!,  nnd 
pnnUg»n*lt  may  also  bo  met  with.  An  ethereal  solution  on  evaporation 
annim**  dl  ad  ftfc  I  'HUB,  but  may  contain  octahedra  and  fvur  sided 
prisma,     A  obi  -llntion  deposits  ros#tt#e,  veined  leave*,  atelUu 

dotltd   ni'fdli-%  cities  with  broken    radii,  Mid    U-.uii-hed  and    n-:  n-i:]  i!«  r! 
forms  of  wr&l  delii-aev  mt  b< -(iuty. — (.'wy. 

■■i M  El  very  insoluble  in  water,  although  readily  dissolved  by 
scidulated  wsUr.  According  to  WormW'*  repealed  experiments,  one 
|*rt  of  aim  luiiiio  dimolvos  iu  8333  jwrts  of  cold  water  ;  aud,  according 
i-  Pc!i. n>  i  .  nd  ■  ahours,  it  dissolve*  in  666"  pert*  of  cold,  and  2600 
part*  of  boiling  vatsr.     It  may  i  u!,  t in-n,  to  wmeniV-r  that 

u^-jII-'H  .if  doU  vteWvonM  htnHjr rtliwil  to  ann  ibn  10  grain  {'143 
grm.  per  litie) ;  the  ssmo  amount,  if  boiling,  about  30  grain*  (420  gnu. 
|>*r  litre)  of  strychnine.  The  solubility  of  one  part  of  strychnine  in 
other  menstrua  is  as  follows :— Coed  alcohol,  O'MS  specific  gravity,  120\ 
.  10  |*uu  ( IrV/fVei*) ;  coed  alcohol,  O'SM specific  grn*  it? ,  240  part* 
.old  alcohol*  0*15  specific  gravity,  10?  (nrt*  (Un»jmk*f\\ 
annl  alcohol,  1*1  parte;  beoteaa,  164;  chloroform,  €-9  (oV^iesjvrl), 
&  t/VssaaS/se) ;  *h*r,  1250  porta;  earboa  dwulphide,  465  parte; 
glycerin,  900  parts.     Creosote  and  essential  and  tiled  oil*  also  dissolve 

(M  all  the  above  solvents,  it  u  evident  that  cfaicettfors*  fcs  Use  beat  for 
put]«>wa  *\t  m parattvi,  and  next  to  chkeofono,  ham——, 

If  a  sprck  of  strychnin*  be  placed  in  the  wbiimia^  ceB,  it  will  br  found 
to  mbli&M  tasuaJW  in  a  crystalline  form  at  169*.  A  common  form  at  this 
temperature,  aeeonling  to  the  writer1*  own  observations,  is  minute  nsidlao, 
di»poacd  in  lines;  but,  a«  I>r.  Guy  has  remarket),  the  sublimate  may  con- 
sist of  uVotek  of  valine;  |snU**no,  and  vanons  ether  forms  :  and,  i urthez. 
whil*  th«  eubonmlee  of  ntcwphsa  are  mad*  np  ti  cnrveJ  fanes,  those  of 
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strychnine  consist  of  line*  either  straight  01  iHghtij  eurved,  with  parallel 
f«*ihery  lines  at  ripht  unglco.  On  continuing  tho  heat,  strychnin©  melts 
fit  ibOQt  231",  and  the  tower  disc,  if  removed  ami  examined,  is  found  to 

hftTfti  rea If  residue  ;  but  it  still  continue*  to  yi.Otl  subllmatea  until 

wdueod  to  a  »i»ot  of  catbon.  The  melting-point  taken  in  a  tuho  in 
M8*. 

Strychnine,  is  so  powerfully  hitter,  that  ono  part  dissolved  in  70,000  of 
water  b  distinctly  perceptible-  ;  it  U  u  ntrong  base,  with  a  marked  alkaline 
neutralising  the  strongest  acids  fully,  and  precipitating  ninny 
iXldH  from  their  combinations,  ofu>n  with  the  fi-irinjitn»n  "1 
doabl*  salts.  Moat  of  the  salU  of  strychnine  me  crystalline,  and  all  ox- 
trumely  bitter.  Strychnine,  in  Die  presence  of  oxyyeu,  combine*  with 
SIf9  to  form  a  beautiful  crystalline  compound  ; — 

2C9lH„NtOa+  CHaS  +  Oj «  2CalHMN1Oa3HJSJ+  3H,0. 

On  treatment  with  an  acid  this  compound  yielde  H,Sr — Schmidt,  />r. 

Pwrtwk  Chmk  Qmt  B,  KM3 

An  ikoholU  solution  of  strychnine  turns  tho  plane  nf  polarisation  to 
the  left,  [a]r  .  -  13208"  to  136-78"  (BvtukanhU) ;  but  acid  solutions 
ahow  a  much  smaller  rotatory  power. 

Hi"  1  alt*  used  in  medicine  are — tho  svlphatt?,  omental  only  in  th* 
foliofc  phnrmaeoparia ;  tho  nitrate,  officinal  in  tho  Orntnn,  Austrian, 
SwIar,  Nnn*e(  .iinl  Dutofc  pharmarnpcinas  ;  and  the  (U'etatf*  wi;ll  known 
in  nTfflBffltfTfi  but  not  ftffiflfafli 

Hi*  OOnmwdd  Sulphate  (C,1UnNtOAS04  + 211.0)  w  an  acid  salt 
CmtellttSfl   in  needles  which  loae  water  At   1«W,  the  neutral  Blip 
(2CtlHnXsOrHxS044-7H/>)  crystallises   in    four  .tided,     orthorhombic 
prisms,  and  U  soluble  in  about  50  pari*  of  cold  water. 

Tho  Nitrato  (CnHttX7Os,llVO,)  crystallises  on  avaporatlon  from  a 
warm  solution  of  the  alkaloid  in  dilute  nitric  acid,  in  silky  needles, 
mostly  collected  in  poop*  The  solubility  of  thia  aalt  i»  considerable, 
EteoMc«  fcfl  W  of  cold,  in  2  of  boiling  water;  it*  wlubtlity  tn 
boilinR  and  cold  alcohol  is  almost  tho  wrnio,  taking  60  of  the  former  and 
2  of  the  latter, 

The  Acetate  uyataffltM  in  tuft*  of  needles ;  as  stated,  it  is  not  officinal 
la  any  of  tin-  KorOMtfl  |jharmoco|iGBinfl. 

The  chief  precipitates  or  sparingly  soluble  inpomids   of 

strychnine  are— 

(1.)  The  Chromatc  of  Strychnine  (C^IIaaN^CrllOa),  formed  bj 
adding  u  rtciitrul  solute »n  I  tJbxVBUt*  of  potaah  to  a  solution  of  a 
strychnine  salt,  crystallises  out  oJ  hot  wat*r  in  Wutiful,  very  insolublr, 
niiui^e-yellow  needles,  mixed  with  p1*t«>  i-f  various  siaw  and  thick  ik'iis. 
The  salt  is  i»f  grc  \t  practical  use  to  the  analyst ;  for  by  its  aid  strychnine 
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may  be  a«pftrmU-d  from  a  voriaty  of  aubetajteea,  an  J  In  port  from  brucine — 
the  colour  W**a  Mn^  oHhar  applied  dim::  to  the  Ktrychnina  chroesaut, 
or  the  chromete  decooipotad  by  ■rnatonia,  ocxl  the  etrychnine  recovered 
from  the  alkaline  liquid  by  chloroform. 

(i)  8ulphocyaiilde  of  Strychnin*  (C^H^fifiSHS)  w  a  thick, 
white  ptwripiUt*,  produced  by  the  addition  «•/  *  nMko  of 
enJpbocyanide  to  that  of  a  etrychnine  aalt ;  on  warming  it  diaaolvM,  bot 
on  cooling  taappoara  in  tho  form  of  long  aUkr  needle*. 

<3.)  Double  Salt*.— Tho  platinum  compound  obtained  by  adding  a 
aolution  of  platinic  chloride  to  one  of  strychnine  chloride  baa  ihe  COM* 
rxdtion  CnH^NjOjHClPtCl,  and  cryateJIiwe  outof  weak  boiling  alcohol 
(in  which  it  it  aomawhat  aolublo)  in  gold-hka  acaloa.  Tho  ainiilar  pal- 
ladium compound  (C.1Hf|N|0,1IC11PdCl)  w  in  dark  brown  nmllea, 
and  the  gold  compound  (CflllaNjOjUClAuClJ  in  orange-coloured 
ncedlce. 

(4.)  Strychnine  Trichloride. — The  action  of  chlorine  on  »trychni 
by  wlii«  li  r  Murine  i*  rabntituled  for  a  portion  of  tlie  hydrogen — lina  been 
ptopoaed  aa  n  tost.    Tho  alkaloid  k  dkaohed  iu  very  dilute  IIC1.  ao  as 
to   bo  only  juat  acid  ;  on   now  poAaii>>-  through   chlorine  gue,  a  white 
tnaolni.l.   n     ipitato  is  formed,  which  may  ho  wcryatallLaad  from  ether; 

it  haa  probably  il.. niMisitionCnHlpCl3N\Or  and  iacxtn-n,. 

in  water. 

(5.)  The  Iodide  of  Strychnine  (CvtHwNfO,HI,)  ia  obtained  by  the 
action  of  iodine  volution  on  atryohnine  xulphatc  ;  on  solution  of  tho  pre- 
cipitate in  alcohol.  Hid  I  I  •;  <niliun,  it  funna  Woli'L  colours!  nryatala,  very 
[nOni  to  Hm   I  pot*  ■<!•■  ft""inmniffti 

g  388.  Pharmaceutical  and  other  Preparations  of  Nux  Vomica  and 
Strychnine,  with  Suggeatlous  for  their  Valuation. 

An  aqueous  extract  of  nux  vomica,  officinal  in  the  German  phar- 

Bft  Dpd  '•',  rip]  >  n ".  !-■  •■<.iil  un  prin-  ipiilly  1  n:<  i:*--.  %vitl.  u  i  II  i"  qbjb|  |  ■<- 
of  atrychninc  ,  tin*  proportion  04  famobM  to  atrychiiine  being  about  four- 
Bfthl  lo  on»'-!iftb.  Ulna-fidd  found  in  |  Mttpfa  4  *S  Dtt  cent,  of  total 
alkaloid,  and  two  samples  examined  by  Grini'iniuim  -unawlcd  (No.  1)  of 
atrycliuiiu-,  M  per  cent ;  brucinc,  2*58  per  «  tit,  total,  3*1  S  per  MB*  ; 
(Rot  9}  strychnine,  0-fi.S  percent.  ;  hrm-in.-,  -"62  per  coat— total,  3-3 
percent.  A  wniplo  exumim-d  I  >  Jh-AyendcaB  jMllml  it  I J  lllll  lllie,  0*3 
per  cent  ;  brucinc,  3'U  per  cent— total,  {  per  cent.  The  maximum 
medicinal  do#*  i«  put  lit  "6  grin,  i  ,,l't     i 

Tho  spirituoua  extinct  of  nux  vomica,  officinal  in  tho  Qrttttb  ami  all 
tiucntal  pliaimaeopuriaa,  differs  from  the  aqueous  in  containing  a 
'i-la,  vit,  about  16  per  cent.,  (ind  about 
itrychnino.     The  medicinal  dot*  to  Sl'6— < 
n) 


iiai 


STJCVfliMNJC. 


323 


There  in  also  mi  extract  of  St.  Ignatius  bean  which  U  wad  in  thn 
United  State* ;  nearly  the  whole  of  its  alkaloid  may  be  referred  to 
strychnine. 

The  tincture  "of  uux  vomica,  im  i«>  ifiOonHniJ  to  tic  British  l'hnnns- 
cojxx-ia,  contain*  in  1  11.  ■■■  i  1  :  1  alkaloids,  or  0'2I  part  by  weight 
in  100  by  volume,  but  the  strength  of  eomruereial  temple*  often  varies. 
l.i"Mi  found  in  one  cample  0'122  per  cent,  of  strychnino  and  0*09  i>or 
cent,  brucine  ;  end  two  wimples  examined  by  WimmiI  eon«ii*te< 
tiv  ly  of  0'353  per  cent,  and  0*346  per  cent,  of  total  alkaloids.  Drugen- 
dorff  found  in  two  flauipl«,<  "J'l'.M  ptt  Ottt  and  -H  per  cent,  of  totai 
alkaloids,  about  half  of  which  VH  strychnino. 

Analysis.  -Kith er  of  thn  extracts  may  bu  treated  for  n  few  hours  on 
tin-  wulcx-hath,  with  water  acidulated  by  sulphuric  acid,  filtered,  the 
residue  w*»U  waflLsd,  the  :»-nl  Bqnid  shaken  up  with  benzene  to  separate 
impuiitir*,  and,  on  removal  of  the.  bdnxSQfl  I  IMisttl  with  ammonia,  and 
shaken  up  two  or  three  times  with  r.hUnnf.inii  ,  thn  chlomfoni  i*  Llitm 
evaporated  in  a  tared  vessel,  and  thn  total  alkaloid*  weighed.  The 
alkaloid*  D*H  then  !■"  eitlior  (")  treated  with  11  per  cont.  of  nitrio 
arid  <»n  th*  waUr-bath  until  nil  the  hmriiii*  U  destroyed,  and  then 
(the  li([iiid  being  ncutraluM/d)  precipitated  by  potowie  chrotuate ;  or  (6) 
the  alkaloids  may  he  converted  into  picnics,  Picrato  of  auychuine  is 
very  insoluWo  in  waUr,  1  part  requiring  no  low  than  10,000  of  water.* 
The  tincture  U  analysed  on  prociso.lv  similar  principle*,  thn  spirit 
being  got  rid  of  by  distillation,  and  the  residue  treated  by  octdiii.-d 
water,  .V. . 

The  nut  romJofl  powder  iWolf  may  be  valued  as  follows: — lft  to  20 
grms,,  puli  :  -  i  1  itntly  as  immauMp,  are  treated  three  times  with  1«»0 
;■  '"  M.  ■  .1  \>.t!rf(  .  i.lified  with  illlpuuric  .n'i«l,  W  1  bOUSH I,  *ni  I,  W&K 
each  boiling,  filtered  and  thoroughly  pressed.  The  hut  exhaustion  must 
1m  destitute  of  all  hitter  tustu.      The  united  liltnitft  are  Mm  n  iralvd 

to  the  consiatmice  of  a  thick  nyrup,  which  is  treaU'd  with  sufficient  burnt 
magnesia  to  neutralise  the  acid.  The  extract  is  now  thoroughly  exhausted 
with  boflteg  ftloohol  of  'JO  per  cent. ;  the  alcoholic  extract,  in  1U  turn,  is 
evaporated  nearly  bwlrynww,  anil  treated  with  acidulated  watery  thin 
acid  SolntlOD  is  fif-d  fi««n  invpuiitics  by  shaking  up  with  bcuftcim,  and 
lastly  alkalised  with  ammonia,  aud  the  alkaloids  extracted  by  shnking 
up  with  successive  portion!  <>f  chloroform.  The  chloroformi.-  sKtnol 
.  1  thfl  ("til  tlhalofdSi  whkfa  may  be  separated  in  tlie  usual  way. 

In   CoiU  SslnpIeS  <>f  00*  TOXmca  examined  by  Dragendorff,  the  total 

tikmloidl    ranged    from  ii'33   to    '2-V2    per   «■.  ni       «  -::.-■    found    in    bwfl 

■IBplse  3  88  per  Deal    ad   I'M  pit  cent,   respectively;  while  Karing 

from  odo  sample  separated  only    1*65    j>cr  cent.     The  atryehnme  and 

*  Dolibr.  ./■  a.  .'' i.  i:»l,  xxiv.  10&-1O0, 
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bruciue  nrv  i:i  .rtiirtm,  DnglBdfldf*  lludiritf  1*187  |»r 

cuuk  alryohuine  and  I  145  per  writ.  brticin<-.t 

The  vermin  killer*  in  uoo  in  this  country  arc  thoe©  of  Miller,  battle, 
r.u.lcr,  Gift,  Craven,  Floyd,  Gibson,  Hunter,  Stonier,  and  Thurston.  Ten 
samples  from  thwe.  varum*  makers  were  examined  recently  by  Mr.  Allen 
(Pkarm.  Journal,  vol  xii.,  1880),  and  the  result*  of  the  analy*ee  at* 
embodied  in  the  following  Ublc  : — 
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§389.  8Utiwtics—  In  England,  tafag  the  tan  yearn  1883-92,  out  of 
<JQ66  tolul  deaths  from  poison,  strychnine,  uux  Vomica,  imd  vermin  killer 
account  for  325.  Out  of  those  deaths,  118  were  ascribed  to  "vermin- 
kllla^.,,  "  Vermin-killer"  may  be  presumed  to  include  not  only  strych- 
nin* mixture*,  but  also  phosphorus  and  arsenic  pnstos  and  [lowdcrt,  so 
that  there  are  no  means  of  aacertaininK  the  number  of  strychnine  cases 
eornpriaod  under  this  hooding.  Talcing  tho  deaths  actually  reentered  as 
duo  to  strychnine  or  nux  vomica,  they  aro  shout  4"  per  cent  of  tit* 
deaths  from  all  sorta  of  poison.  Of  these  deaths,  2fi8,  or  8&<4  par  cent, 
were  suicidal,  8  were  homicidal,  and  40  only  were  accidental. 

Schauenvtein  has  collected  from  literature  130  cases  of  poi«oning  by 
*tryrl;n:ii.',  hut  luimt  nT  |bWB  oi-riiTrcil  .hiring  the  last  twenty-five  years ; 
62  of  Hi':  130,  or  about  one-half,  were  fatal,  mid  10  WBc%  homicidal.  It  has 
been  ntntcd  that  otrychnino  is  so  very  unsuitable  for  the  ponwee  of 
eriminal   poisoning  as  to  render  it  unhlcoly  to  be  often  uecd.     Fact?, 

•  Dragtu.lorff,  Die  ehtmitch*  WcrthbeMimmuny  eittigrr  tlxrktt'irkttmtcn  Drvgiicn, 
St.  Petersburg,  1874. 

t  ThM  dafaQs  ars  very  ini.vj.Mity.  u*  batting  tt  tho  qnoition  or  the  Ul»l  dots  of 
mix  Tomloa.  whirli  Taylor  tells  U  (  Ur-f  .lurispruit,  i.  4U»)  trai  of  same  in  .par  Unco 
in  Bo*  v.  »><-«.  in  whiflh  47  graum  wore  attempted  t»  U-  given  ,n  mild,  The 
fatal  doso  of  nux  vomica  mint  bo  ruled  by  iti  nlkaloiilal  coii'.-nl,  trhfob  may  be  io 
low  as  1  per  cent,  and  u  huth  a«  nearly  3  per  ooiit  30  grains  have  BVT04  fatal 
{Taylor);  if  the  powdor  ia  thi*  imUnoe  was  of  the  oi.lin.uv  lliasjgll^  the  person 
rtlcd  from  loss  than  »  grain  (0045  gimj  of  thi  aolted  alkaloi  I 


5  39a] 


ntvi  1 1 vise, 


325 


however,  do  not  bear  out  this  vUw ;  for,  allowing  it*  tn*.ensoty  bitter 
taste,  yet  it  must  be  nriiioiiibcrcd  that  bittrr  liquids,  me h  an  bitter  ale,  arc 
in  daily  uae.  and  a  person  accustomed  to  drink  any  liquid  rapidly  might 
readily  imbibe  euilioient  of  &  toxic  liquid  to  produce  death  before  he  wa» 
warned  by  its  hittitrnaaa.  It  la,  indeed,  capable  of  demonstration,  that 
tnstn  iii  BON  vivid  aftnr  a  autntanca  him  iieen  takm  fag  juxt  in  the  act 
of  swallowing,  for  the  function  of  taste  is  not  a  rapid  process,  and  require* 
a  vary  |ppr"<n;iM<   interval  of  t- 

TV  huriHM  id  nuinliTH  by  Thomas  N»m1I,  or,  more  correctly,  Thomas 
Nrill  Cream,  i*  ah  exArnple  of  the  use  of  Utajefa&fBfl  In  the  purpurea  of 
murder.  Thomas  Neill  Cream  woo  convicted,  October  'J!,  IWJ,  for  the 
murder  of  Matilda  Clovor  on  October  20,  1891  ;  thoro  was  also  good 
evidence  that  the  name  criminul  had  murdered  Kllen  Dun  worth,  October 
13.  Wltl  ;  Ahc:  NUrrt,  April  12,  1892 ;  Emma  Shrivell,  April  12,  1892, 
:unl  had  attmiipti'il  Lli«  .:;  ■  .  I  mm  II  i-o-\  I'lu  ugoafl  Kb  flB  ttim 
en***  was  strychnine.  Thar  a  waa  no  evidence  as  to  what  form  of  the 
poison  was  administered  in  the  cajni  of  Clover,  hut  Ellen  Dunworth, 
who  woo  found  dying  in  the  streets  at  7.45  i-.it.,  and  died  leea  than 
two  hours  after ward*,  stated  that  a  gentleman  gave  her  "  two  drops"  of 

Wlllli'  Htuir  tn  ilni   I, 

In  tho  case*  of  Marsh  and  Shrivel],  Neill  Crcnm  lisd  tea  with  them 
OB  the  night  of  April  1 1,  and  gnvc  them  both  *'  three  long  pills  ; "  half  an 
hour  after  Noill  Cream  left  them  they  were  found  to  be  dying,  and 
died  within  *ix  hours.  From  Marsh  7  gniins,  from  Shrivcll  nearly  2 
grains  of  strychnine-  vrcre  separated;  tho  pt<  1  Mil  ly  w  that  each  pill 
contained  at  least  3  grains  of  strychnine.  Tho  criminal  mat  Louie 
Harwy  on  tho  F.mbankmont,  nnd  gava  Iter  "some  pilla  "  to  take  ;  she 
)■[<]. Mided  to  do  so,  but  threw  them  away.  Hence  it  socuio  probable  that 
Neill  Cream  took  advantage  vi  I  1m-  »■■  akneas  that  a  large  number  of  the 
population  have  for  taking  pills,  and  mostly  poisoned  his  victim*  in  this 
manner.  Clover'*  case,  was  not  diagnosed  during  life,  hut  strychnine  was 
fi.iiml  MX  or  seven  months  after  burial  in  tho  body.  It  may  bo  men- 
tioned incidentally  that  tho  accused  himself  furnished  tho  cluo  which 
led  to  his  arrest,  by  writing  letter?'  charging  certain  m  umbers  of  tho 
■lion  with  poisoning  these  pour  \oung  proatituUw  with 
strychnine.. 

1 890.  Fatal  Dob©.-  In  a  research,  which  may,  from  its  painstaking 
accuracy,  be  called  classical,  I*\  A.  Falck  has  thrown  much  light  urion 
the  minimum  bttul  Jose  of  strychnine  for  various  ani mala.  It  would 
iccm  that,  in  relation  to  ita  ei«e,  the  frog  ia  by  no  menna  so  sensible  to 
utrych&ine  aa  was  believed,  nnd  that  animals  such  oa  cats  and  rabbits 
take  :i  mulle?  don  in  piunurtlan  to  thnir  UKiy-wcight.  The  method  umht 
by  Falck  a*A  to  inject  aubcutanooualy  a  eolutiou  of  known  strength  < 
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strychnine  nitrate,  and,  beginning  ft&  "*»&  ">*»  »  known  letluU  dose,  a 
second  experiment  wo*  than  made  with  a  smaller  do»,  and  if  that  proved 
fatal,  with  n  still  smaller,  and  w>  on,  until  nab  ^i  •jiuntity  won  arrived  at, 
that  the  chances  us  determined  by  direct  observation  Were  a*  great  of 
recovery  as  of  death.  Operating  in  this  way,  and  making  uo  lose  than 
20  experiment*  on  !)><   H  i  that  th*»  lenst  fatal  doe*  for  tlmt 

uniiual  M'u  *&  uigrm.  of  »try« Undue  nitrate  p«r  kilogramme.  Gate  were 
a  little  lew  laeeepeilde,  taking  "IB  mgrm.  Operating  on  fowls,  ho  found 
that  strychnine  taken  into  the  crop  in  the  usual  way  woa  very  uncertain  j 
50  mgrrnK.  par  kilo.  tak"n  with  the  food  li  id  no  etl'ert,  hut  result*  always 
followed  if  the  poison  was  introduced  into  the  circulation  by  the  sub. 
cutaneous  needle— the  lethal  dote  for  fowls  bell  ,  ofa  those  circum- 
stances, 1  Ko  -  DDgrmjL  per  kilo.  Ho  moda  36  oxpsrinionu  on  frogs,  and 
found  that  to  kill  a  frog  by  atrychnino  nitrato,  at  least  2  ingrma.  per  kilo. 
must  be  injected.  Mice  kike  a  little  more,  from  13*3  to  21  DgOsA  jHjr 
kilo,  in  2  experiments  on  the  ring  adder,  in  one  u'2'5  rngrma.  per  kilo, 
of  strychnine  nitrate,  injeotod  subcutsneously,  caused  death  in  seven 
bourn;  in  tin1  Hi-mml,  ''I  mgrmi  pa  kilo,  ceuved  di-ath  in  live  daya; 
hence  the  Inst  quantity  w  probably  about  the  least  fatal  dose  for  this 
particular  snake. 

These  observation*  may  he  mnveiiieiiily  thrown  into  the  following 
table  (we  next  page),  placing  the  animals  in  urdcr  according  to  their 
relative  acnaitivcuca*.* 

Now,  tha  important  question  arises,  as  to  tho  place  in  this  series 
oocupitvl  Ijy  man — a  question  difficult  to  koIvi-,  because  so  few  eases  ara 
recorded  in  which  strychnine  lias  been  administered  by  aulicuUneous 
injection  with  fatal  result*  EoliabaTg  hoe  observed  poisonous  symptoms, 
but  not  death,  produced  by  G  nigral  (,\  grain)  and  by  10  mgrros. 
(about  $  grain),  floin  loWm-d  poiHuuonx  xyrnptoina  from  She  similar 
subcutaneous  administrations  of  8  myuiw,  to  a  child  six  veers  old,  ami 
•i  mgrm*.  to  anothor  child  four  years  old — tho  latter  dose,  In  t  co*o 
recorded  by  Clirislison,  actually  killing  s  child  of  tbrvo  year*  of  ago.  On 
the  other  hand,  tin.*  smallcd  lethal  dose  taken  by  an  adult  won  IWOlll 

in  solution.  Dr.  Warner  took  32  mgrrns,  (.}  grain)  of  strychnine  sul- 
phate, mistaking  it  for  morphine  sulphate,  ami  di«*d  in  twenty  minutes. 
In  other  caws  48  nigrms.  (,T0  grain)  have  linen  fata!.  It  will  li  -*fe  to 
conclude  that  these  dwea  by  the  stomach  would  have  acted  still  muni 
auroly  nnd  •  n«  ftg  'li  cully  if  injected  auboutancously.     The  case  of  WatDal 

•  Accordiug  to  Christ Isou'a  researches.  0'2  grin,  (about  J  grain?  Is  fatal  Ut  swiun ; 
•08  (pin.  (!  grain)  to  mux.  il"  m i>-rl<il  into  Mm  plton  I  \<\  ;i  grains  i'0a4S  to 
•11*44  gnn.)  is  givon  Id  horses  in  cases  of  paralysis,  althoegh  3  gnu  an  cannot  but 
bo  considered  a  ilsiigvrmw  .lot*,  unless  *mall«r  i!os«s  have  been  previously  adnfcais- 
tcr&l  without  affect ;  lOgrshiH  wuuM  probably  kill  a  homo,  ami  15  Rmina  f-9r2grai.) 
have  cortaialy  done  so. 
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TABLE  SHOWING  THK  ACTION  OF  .STRYCHNINE  ON  ANIMALS, 


Animal. 

Manner  of  Application 

feckwoa  on  l  Kilo,  of 
Uodr>.«iMiii. 

P»p.Tl'tionte.l 

lllgllMt 

1      ,.   mi.viiltl 

l*lll*I  X>Oa& 

Utltai  Duac 

Dow  of  Hlrtvlmin.  MlnU  lu 

Rabbil 

SubeuUn*ouit. 

ii  :»o 

IVflO 

, 

0  75 

afcft      .... 

ri 

i>-?5 

*i         .... 

Takun  1)/  the  SloiBioli. 

3-0 

3i>0 

M                           ... 

„                 k.Tlmn. 

... 

'.'•00 

.1              ••■. 

I'.in.W.-i. 

B*flO 

BotalUBMMi 

1-00 

HoJgcliOK,      . 

KuwF,     .... 

100 

2-00 

a-oo 

*™s 

.. 

3  00 

2'10 

Mouw,   .... 

fl  fld 

Eing  Adder,  .        « 

■■ 

tS-16 

is  exceptional,  for  lie  wn*  in  weak  health  ;  and,  if  calculated  out  acc-nnl- 
ing  to  body-weight,  presuming  thnt  Dr.  Warner  weighed  (>$  kilos.,  thu 
TeUtiv»  dose  as  <ttry<'linin<i  mlrdi.'  wnul  I  '.•  :' i  per  kilo. — a  smaller  dote 
than  for  any  *nimal  hitherto  experimented  upon.  There  U,  however,  far 
more  reason  for  holicving  that  the  degree  »>f  ar.iiMtivrin'.sj»  in  man  h  ulwut 
the  same  as  that  of  caU  or  dogs,  and  thnt  the  least  fatal  doae  for  man  in 
•70  per  kilo.,  the  fact*  on  record  fairly  bearing  oat  thw  view.    It  ia, 

thclvfufL',  [ir«iliiihli:  Llial  deaLh  umill  '.>ll  n\  U  38  Dgnift  ( ,',  grafa)  HUB 
ted  aubcutnnoously  into  a  mnn  of  the  average  weight  of  68  kilo*. 
(150  lba.).  Taylor  oatiraatoB  tho  fatal  doso  of  strychnine,  for  adulte  an 
from  SS'4  to  V:.fJ-(]  m^rnMfc  ('5  to  2  grains);  Ctuy  puts  the  minimum  nt 
16*2  ingnue,  ("25  gram). 

Large  doeoa  of  atry*  tabl  may  l>c  recovered  from  if  correct  medical 
treatment  U  auflieiontly  pTompt  Witness  the  remarkable  instances  on 
record  of  duplex  poisoning*,  in  which  tho  would-be-suicide  has  unwit- 
tingly defeated  hie  ofcj«  (  bj  taking  atryclmine  simultaneously  with  some 
-lie,  auch  aa  opium  or  chloral.  In  I  Hill  lalllild  TlJ  fTllTniUnHtHlH." 
a  suicidal  pharmaciat  took  "46  grm.  or  -fi  gim.  (7'4  to  9'25  graina)  of 
strychnine.  nitrate  diaaoHed  in  nlxmt  30  u.c.  nf  hitter-altttimd  water,  and 
then,  after  half  an  hour,  aincc  no  symptom*  were  experienced,  *C  rtto. 
(D'20  graina)  of  morphine  acetate,  which  ho  likowiae  dissolved  in  bitter 
almond  water  and  Mvalluwi-d  After  aln.nl.  ti*n  miiiri^,  lu<  |t{|  i 
•  Maacoka's  llandbxuk,  flora  Taehopk*,  DtutocJv  k'iinU,  lflfll. 
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walk  with  uncurtain  'tens,  and  poured  torn*  chloroform  on  the  fdlJow- 
caee  of  his  bed,  mil  lay  on  his  face  in  order  to  breathe  it  la  a  short 
lime  be  lost  coiidcunisuas,  but  again  awuke,  and  lay  in  n  half-dreamy 
state,  incapable  of  motion,  until  some  one  entered  the  room,  and  hearing 
him  murmur,  came  to  hia  bedside.  At  that  moment — two  ami  a  quarter 
houn  after  tint  taking  the  strychnine — Hie  pharmacist  liad  a  fearful 
convuUiun,  the  breathing  was  suspended,  and  lie  lost  ccneciousncsa. 
A>rain  coming  U>  himself,  he  had  several  convulsions,  and  a  physician 
who  was  summoned  found  him  in  general  tetanus.  There  were  first 
L'ltjjiu.',  thou  tonic  convulsions,  oml  finally  opisthotonus  was  fully 
developed.  The  treatment  consisted  of  emetic*,  and  afterwards  tannin 
and  codeine  were  given  separately.  The  patient  slept  at  short  intervals ; 
hi  ten  hours  After  the  taking  of  the  poison  the  seizures  were  fewer  ia 
number  aud  weaker  in  character,  aud  by  the  third  duy  recovery  was 
complete.  Dr.  Macredy*  hoe  also  placed  on  record  an  intonating  ©see, 
in  which  the  symptoms,  from  a  not  vury  Urge  dose  of  strychnine,  were 
delayed  by  luudnnum  for  fight  hours.  A  young  woman,  twenty-three 
years  of  ago,  pregnant,  took  at  10  a.m.  a  quantity  of  strjahniiM  estimated 
at  1*5  grain,  in  tlio  form  of  liattlo's  vermin  killer,  and  immediately  after- 
wards  '2  ounoes  of  laudanum.  She  was  seen  by  T>.  Macredy  in  four 
hours,  uml  was  then  Afltoiog  from  psonouncnl  immiLii:  -yrnjuiinw,  A 
sulphate  of  sine  emetic  was  administered.  In  eight  hours  after  taking 
the  strychnine,  there  were  first  observed  some  aloniu  convulsive  move- 
ments of  the  hand*,  end,  in  a  less  degree,  the  legs.  These  convulsions 
continued,  at  times  severe,  Tor  several  hours  «d  were  treated  with 
chloral.     Recovery  was  speedy  and  complete. 

In  a  similar  case  related  by  Dr.  Harrison,!'  n  man,  aged  »»l,  took  a 
packet  of  Ilattle's  vitii: in-Wi It-rf  mixed  with  about  a  drachm  and  a  half 
of  uitiiliLuuiu  aud  some  rum.  At  the  time  he  had  eaten  no  food  for 
day*,  and  hod  been  drinking  freely  j  jot  fifty  minutes  elapsed  before 
the  usual  symptoms  set  in,  and  no  medical  treatment  was  obtained  until 
four  hour*  aft* r  taking  tho  dose.     H«  wiw  i      ■  chloral  and  other 

remedies,  and  made  a  rapid  recovery. 

§  391.  Action  on  Animals.— The  actiou  of  strychnine  ha*  bo<>n  experi- 
mentally studied  "i!  all  elaaaea  of  animals,  from  the  infusoria  upwards. 
Tho  effects  produced  on  animal  forms  which  jtoseees  a  nervuue  system 
are  strikingly  alike,  nnd  even  in  the  cephalapoda,  tetanic  muscular  Spasm 
muy  bo  readily  observed.  Of  sll  animals  tho  frog  shows  the  nction  of 
strychnine  in  it*  pan-at  form,  especially  if  a  dose  be  given  of  just  sura- 
.  i. Dt.  magnitude  to  produce  toxic  effects.  The  frog  sits  perfectly  still 
and  quiet,  unless  noted  upon  by  some  externa!  stimuli,  such  an  a  breath 
of  air,  a  loud  noise,  or  tho  slinking  of  Uw  veasel  which  contains  it>  then 
•  UtMi.  KovembsrM,  1884,  \  May  13,  1889. 
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in  Immediate  tetanic  convulsion  of  nil  the  muscles  is  witnessed,  lasting 
A  few  setvuds  only,  when  the  animal  n^niin  resumes  iU  former  posture. 
Thi*  heightened  state  of  reflex  action  has  ifco  Analogue  in  hydrophobia  a* 
well  mi  in  idiopathic  tetanus.  If  th*  frog  thus  poisoned  by  a  weak  dos* 
i-  [in!,  uii.hr  .1  ;/I:i--;  sh.idi*,  ki-p!  moist,  and  sheltered  from  sound,  or  from 
other  sources  of  irritation,  no  convulsion*  occur,  and  after  MOM  day*  it  is 
in  it*  usual  health.  If,  on  the  other  hand,  by  frequent  stimuli,  eonrul 
sicms  are  excited,  tho  animal  dies,  M.  Richet*  hat  contributed  ft  i*alu  ih! ■■ 
memoir  tu  the  Academy  of  Sciem-i-a  mi  thr  toxic  ir'.n  r  m'  :  in:  n- 
Me  has  contirmed  tho  statement  of  previous  obsorvATA  that,  with  artificial 
rwpiration,  much  larger  doses  of  strychnino  may  ho  taken  without  fatal 
MBit  than  nmW  nonnnl  conditions,  nnd  lias  also  recorded  tome  peculiar 
phenomena.  Operating  on  dog*  and  rabbit>,  aftei  East  >< n  urinfl  a  canula 
in  tho  trachea,  and  then  injecting  beneath  the  «kin  or  into  tho  eaphens 
vein  10  inarms,  of  strychnine  hydroclilnnir-,  tli»<  mutual  i<  minisdiatoly, 
or  within  a  few  seconds,  seixed  with  tntanii:  OQffTnlalOUt  mid  thia  attack 
would  be  mortal,  were  it  not  for  artificial  r  r.ii.aioiL  Directly  thia  is 
practised  the  attack  censo*,  and  tho  heart,  after  a  period  of  hurried  and 
spasmodic  Wtx,  takes  again  it*  regular  rhythm.  Stronger  and  Atrun;;' fl 
do-.t  .  may  then  he.  injrti-.toil  without  causing  death.  A«  tho  dos©  IB  thus 
augmented,  the  symptom*  differ.  M.  Kichot  distinguishes  the  following 
periods: — (1.)  A  period  of  tetanus.  (2.)  A  period  of  convulsion,  charac- 
lemtd  hj IpAAZDOdfc  md  incessant  contraction  of  nil  the  muscles.  (3.) 
A  little  later,  when  the  quantity  exceeds  10  ragrra*.  per  kilo.,  a  choroic 
jMiriod,  which  ia  characterised  by  violent  rhythmic  shocks,  very  sudden 
nnd  *hort,  repeated  at  intervals  of  afcout  tfana  to  fourswnnds;  during 
these  intervals  them  \*  almost  GOOkplftfl  irl. n  tt.iun.  (4.)  A  period  of 
relaxation ;  this  period  is  attained  when  the  doie  cacccds  10  mgrma.  per 
kilo.  Reflex  action  is  annihilated,  the  spontaneous  respiratory  move- 
ments oeaae,  th'.*  heart  IwuU  iujm;lUiMi8ly  and  wgularly  in  the  sever) 
tetanic  couvulaious  at  iirat,  and  then  contracts  with  frequency  but  with 
regularity.  Tho  pupils,  widely  dilatotl  at  first,  beeomo  much  contracted. 
Tho  arterial  praasure,  enormously  rniaod  at  tin-  COmXnftaCAnABt,  diminishes 
gradually,  in  one  case  from  034  mm.  to  0"05  mm.  Tlie  tempemture  under 
goes  analogous  changes,  and  during  tho  convulsiona  ia  extraordinarily 
sJovated ;  it  may  oven  uttain  IT  or  42",  to  aink  in  tho  period  of  relaxa 
tlon  to  36".  Dogs  and  rabbits  which  huvo  thua  received  enormous  ijusn- 
tryrhnine  i>vy  ,  •    |ht  Kil"),  may.  in  thin  way,  liva/or 

several  hours,  but  tho  slightest  interruption  to  the  artificial  respiration, 
in  tho  relaxed  state,  is  followed  by  syncope  nnd  death. 

J  392.  Effects  on  Man :  Symptoms. —  The  eommoneoment  of  tymptafiH 

*  De  TAsttm  tie  It  b'tiyvhnine  |  |f mrmWrr*.    Comptes  fiend., 

L  sol.  p.  131. 
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may  be  cxtrornely  rapid,  tho  rapidity  being  mainly  dependent  on  the  terra 
of  the  ]-oison  and  tho  manner  of  anjdicaXioc.  A  soluble  salt  of  jrtryohnine 
•ihI  aubrutnneowdy  will  art  within  a  fow  seconds  ;*  in  n  cjutd  of 
amaurosis,  related  by  Schulcr.t  5*4  mgnne.  of  a  soluble  strychnine  salt 
wore  introduced  into  tho  rnmetum  lachrymal?  — 111  lew  than  four 
minutes  there  were  fklml  totanlc  convulsion*.     In  11  case  roUtcd  by 

Uarker.  the.  ayinjiUini*  r i  i  ilun-  MJnittl  En>B  a  dose  of  -37 

gnu.  (57 1  {Train* ).  J  Here  tho  poiaon  irae  not  administered  aobcu- 
Uncoualy.  Such  vhort  periods,  to  a  witness  whose  mind  was  occupied 
•Hiriny  thy  time,  might  wem  immediate.  On  the  other  band,  when  nnx 
vi  mica  powder  has  been  taken,  and  when  strychnine  lias  been  giTtQ  in 
the  form  of  pill,  no  such  rapid  court*  hae  been  obeervod,  or  »  likely  to 
occur,  the  usual  course  being  for  tho  symptoms  to  eonunence  within  half 
an  hour.  It  in,  however,  also  possible  for  thnm  to  hn  delayed  front  one 
to  two  hours,  and  under  certain  circumstances  (na  in  tho  caae  related  by 
Sfaoredy)  for  eight  hours.  In  a  few  coses,  there  ie  hrrt  a  feeling  of 
nneasineas  and  heightened  eenaibility  to  external  stimuli,  a  wtrange 
feeling  in  the  rnnncle*  <if  the  j;i\v,  and  a  ratrhitig  of  the  mplntlaa  ;  but 

•  In  one  of  M.  Uichet'a  rvperiintnu,  a  oolnhlc  tlryohnlno  lalt  tajtesed  Into  a  Jog 
inbriitari(M>tiftly  art'«I  in  fnurlmii  wvomU. 

♦  Quoted  by  Taylor  from  Jfcf.  Timmamd  OcmiU,  July,  1861. 

Z  A  non-foul  dote  may  anon  its  effects  rapidly,  <.y,,  there  1a  s  tun  una  ratat  of 
rympCoCDJ  Of  pOtoOBlag  esiwwl  by  the  ttut  du»r  uf  s  miuurr  which  it  recorded  la 
/farm.  Journ.,  1M3,  799.  A  medical  practitioner  prescribed  ih*  following 
mixture:-" 

It.  Tr.  atrophsiitlu,  ......  31 

Llq.  atryebni  hydrochloric!,     .....        5^^** 

bknaUJ  ft  p*T*in.  (ltieiiar.laou'a),  .  Jias, 

Sp.  amnion,  aruiuat.,  ........ 

By.  « Mornfurml,  .....  si.  Jlav 

Aquani ad,       ......  .        jjrL 

it  miat 
Shako  tho  bottle. 
Two  Ua*|**mful»  p/bea  the  utt  u'L  thivalcoa,  and  repeat  in  an  lout  if  accaenry. 

RJriianHon'4  Uanev  inmiitiiii  eoaasCoa  Vi  K17""  of  itryehnlne  In  aaeh  dTsrhm.  Ta* 

ruixtnrc  wna  alkaline  ;  it  contained  1*7  grain  of  a  t  rye  lint  n©  end  3$ '25  tfileftnw  of 
chloroform. 

Tho  patient,  a  woman,  *•(  yenn  of  o^r,  had  taken  the  previous  doses  with  con- 
siderable relief  i  but  ten  minute*  after  the  last  dote,  which  alic  described  aa  fu  wore 
bitter  than  Uidm:  mbe  had  uken  previously,  ©lie  wu  wiied  with  the  aeual  *yniitf.oui* 
of  »tryt*ln»lnp  r>Mftoning,  but  recovered  after  five  ho  lira. 

Tin*  fiplanition  [|  pretty  obvtooi  ;  the  mixture  waa  alkaline,  ao  that  the  street - 
ni&«  wju  not  in  the  form  of  a  utlt,  hut  in  the  free  nlaU>,  and  ww  therefore  daw**  I  red 
by  the  chloroform  ,  tho  amount  of  strychnine  taken  in  each  doao  wholly  depended 
on  w  bother  or  not  :)u  nUtore  waa  ahakeu  violently  and  |»ourod  out  into  tlie  tea- 
ipoos  Initiinliiilrly  after  aliaklng  ;  If  allowed  to  rcpoau  the  globules  of  clilon-form 
aatnraii  d  wiih  it  r\v  I  in  i  tic  would   sttl   al  tb<  bottmn   and  there  (bra   I  atntmn  1 1  ■' 

in  itrj'clmim  ;  so  that  tho  hmt  dot*  would  Oartalnlj   OOBl  ii:i  an  «xos»«. 
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generally  tli*  on*et  of  khfl  symptom*  is  a*  sudden  as  epilepsy,  and 
previous  to  their  nppruiancc  the  peraon  may  bo  pursuing  his  ordinary 
Vocation,  when,  wittiest  [mdiminary  wnmin,:,  tbVN  »•  a  shuddering  of 
the  whole  frame,  and  &  convuluvo  seizure.  Tho  convulsions  take  ths 
form  of  vioh-nt  genaxi]  U  I  ma ;  tho  limli*  are  atatahad  out  involuntarily, 

the  hands  are  clenched,  the  aolea  of  tin*  feet  incurved,  and,  m  the  height 
<>:  ilp-  [uir i.ixyum,  tho  back  may  bo  arched  and  rigid  04  a  board,  till 
sufferer  retting  on  rn*«d  and  bee**-  and  tho  abdomen  tense.  In  the 
grasp  of  tli«  thoracic  muscle*  the  walla  of  the  chest  are  set  immovable, 
and  from  the  impending  suffocation  the  face  become!  congested,  the 
eyes  prominent  and  iteing  Xfai  nn  ** !**:■  «»:  tlio  lower  jaw— in  "disease 
;ri:inii-.  '  the  first  to  be  affected — aro  in  ■  ctryohnos  tetanus,"  aft  a  ruin, 
lie  laat;  a  distinction,  if  it  were  i  ■>  i  -:tanl>  of  great  clinical  value, 

Tho  convulsions  and  remissions  recur  until  death  or  recovery,  ami,  as  a 
rule,  within  two  hours  from  tlio  commence  men  t  of  tho  symptom*  the 
cose  in  flomn  way  or  other  terminate*.  The  number  of  the  tetanic 
seizures  noted  lm*  varied — in  a  few  eases  the  third  sjaiam  has  passed 
into  death,  in  others  there  liavi;  hern  i  ■-,  -.a  number.  The  duration  "1 
the  spasm  is  also  very  different,  and  varies  from  thirty  second*  to  fivn  or 
evnii  i-iyht  in  run*  ■-.  il-'  interval  between  lasting  from  forty-live  *econde* 
to  one  or  avru  one  and  a  half  hours,  t 

$  393.  Diagnosis  of  Strychnine  Poisoning,— However  sinking  and 
well  defined  tho  picture  of  strychnine  totanua  may  bo,  mistakes  in 
diagnosis  nrr  rather  frequent,  especially  when  n  medical  man  is  hastily 
summoned,  has  never  aeon  a  case  of  aimilar  poisoning,  ond  has  no 
suspicion  of  the  powiblo  nature  of  tho  seizure.  If  a  young  woman,  foT 
instance,  in  the  subject,  he  may  put  il  down  to  hysteria,  and  certainly 
hyjU-ii.i  not  uiifmjuirjUf  affects  somewhat  miuilm  cOBwlnooa.  Li  a 
painful  case  in  which  tin-  author  whs  engaged,  a  young  woman  uither 
took  or  was  given  (for  bho  BQ  t)  »y  was  never  cleared  up  fully)  a  fatal 
dose  of  strychnine,  and  though  tho  symptoms  w<ti'  well  inarki-d,  tin- 
umlical  attendant  was  so  poesesscd  with  the  view  that  the  case  was  due 
to  hysteria,  that,  even  after  making  the  pott-mortctH  examination,  and 
finding  no  adequate  lesion,  he  theorised  us  to  the  possibility  of  some 
fatal  hyuterir.  spasm  of  the  glotti*.  wfcfls  there  was  ampin  chemical 
evidence  of  strychnine,  and  I  Vdlghi  •';<■  D^tM  ility  of  the  alkaloid  was 
actually  separated  from  the  contents  of  the  stomach.  Tho  medical 
attendant  of  Matilda  Clover,  mm  ol  N  fill's  victims,  certified  that  the  girl 
bom  ii"Kriur/>  irfTiwis  and  syncope,  although  tho  symptoms  were 
typically  those  produced  by  strychnine.  .Such  cases  are  particularly 
ead,  for  IN  DC  t,  with  jii'lioioua  treatment,  a  rather  largo  doeo 

msy  bo  recovered  from. 

•    White,   ti.H    .\t„t    .f..,tr*.f  1S67.  t    fetal,  Jfist  ItsSt*  1S6P. 
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If  the  taw  it  a  male,  *  confusion  with  epilepsy  la  poeeible,  Ifaougk 
hardly  to  be  explained  or  excused  ;  while  ia  both  sexes  idiopathic  tetanus 
is  *o  oxtrvmaly  similar  u  to  giro  roc  to  tho  idee  that  all  cases  of  idio- 
pathic tetanus  are  pnxhiced  by  poison,  perhaps  secreted  by  tho  hodjr 
iU*lf.  A*  for  the  distinction  between  idiopathic  mid  stnehnic  tetanus, 
it  in  usually  laid  down  { 1 )  thot  the  intervale  in  the  former  aw  character  - 
tied  by  no  relaxation  of  thft  nuMi-li*,  but  that  thsy  continue  contracted 
and  hard ;  ami  (2)  tlmt  them  u  a  notable  rise  of  temperature  in  disease 
tetanus  proper,  sod  not  in  atrychnine  tetanus,     Iloth  statements  are  mUv 

!'■■!■..•,  .■:..  t'u  ■  IbH  a  |  i  ii.;  tii  •.  fa  fa  -try.  fcftfa  pnisM&fs|  ttal  i.-Uv.tion 
U  tot  constant,  and  very  high  temperature*  in  nnirnsb*  hare  be«a 
observed. 

J  304.  Physiological  Action.— Tho  tetanic  convulsions  ore  essentially 
roticx,  and  to  Km  ■enl»'<I  to  i  mitral  origin;  ths  normal  reflsx  seossbui'.y 
is  exaggerated  nnd  unnaturally  extended.  If  tho  Urliiatie  plains  rjpr/Jy. 
ing  the  one  leg  of  an  animal  in  ml  that  leg  take*  a  a   ihn 

general  convulsion!,  but  if  the  artery  of  the  log  alono  is  tied,  then  tho 
leg  suffer*  fn -mi  tin-  nniHcuUr  spasm,  as  well  aa  the  limbs  in  winch  tao 
i  li  nloUba  i*  unrestrained.  In  an  rxperimwit.  by  Sir  K.  W.  Richardson, 
a  healthy  dog  was  killed,  nnd,  as  soon  ax  practicable,  a  solution  of 
atrychnine  wna  injected  through  tho  systemic  vessels  by  the  aorta — the 
whole  body  became  at  once  stiff  and  rigid  as  n  board.  These  facta  point 
uiini^Wkrtl'l)'  to  the  «piual  marrow  as  thu  »eut  of  the  toxic  iaflueaicc. 
Strychnine  in,  par  aoceltcrwe,  a  spinal  poison.  On  physiological  ground* 
tho  grey  miVwtano*  of  th«  cord  in  ennviderod  t*i  havo  an  inhibitory  arin  n 
upon  reflex  sensibility,  and  fclui  inhibitory  power  ia  paralysed  by  atrych- 
nine. Tho  apinal  cord,  it  would  appear,  has  tho  power  of  collecting 
atrychnine  from  the  circulation  and  storing  it  up  in  iU  structure.* 

Mn<]i  light  has  been  thrown  upon  the  cmiw  "t  dt-atli   by  Richet** 
*xperimcnU.t     It  would  seem  that,  in  some  cases,  death  takes  place  hy 
a  auffoeation  as  OOmpUtS  as  in  drowning,  the  chest  and  diaphragm  I 
immovable,  and  the  nervous  respiratory  centres  exhausted.     In  such  a 
case,  immediate  death  would  be  averted  by  a  tracheal  tube,  by  the  aid  of 
which  artificial  respiration   might   bo  earned  on,    hut  there  i«  another 
asphyxia  due   to  tho   onormoua  intoratitial   combustion    rirried   01 
muscle*  violently  tetanisnl.      "  If,"  anys  Kichnt,  "  after  having   lqj< 
into  a  dog  a  mortol  dooo  of  strychnine,  and  employed  artificial  respiration 
According  to   tho   classic   method  twenty  or  thirty  timos  a  minute,  tho 
:iiiini;il  dies  (aomatimea  at  tho  end  of  ton  miuutoe,  and  in  ovary  caaa  at 
the  end  of  an  hour  or  two),  and  during  life  the  arterial  blond  ia  exam 
it  will  bo  ascertained  that  it  is  black,  absolutely  like  venous  bio 

This  viow  is  aUo  supported  by  iho  considerable  riso  of  temperature 
•  it.  vr.  Lovi'tt,  Awns.  Faffsef,|  »*  »  ill.  t  t>.  sr. 
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noticed :  the  blood  is  excessively  poor  in  oxygen,  and  loaded  with  carbon 
dioxide.  That  this  state  of  the  blood  is  produced  by  tetanus,  is  proved 
by  the  fact  that  an  animal  poisoned  by  strychnine,  and  then  injected  sub- 
cutaneonaly  with  curare  in  quantity  just  sufficient  to  paralyse  the 
muscular  system,  does  not  exhibit  these  phenomena.  By  the  aid  of 
artificial  respiration,  together  with  the  administration  of  curare,  an 
animal  may  lire  after  a  prodigious  dose  of  strychnine. 

Meyer*  has  investigated  carefully  the  action  of  strychnine  on  the 
blood-pressure — through  a  strong  excitement  of  the  vaso-motor  centre, 
the  arteries  are  narrowed  in  calibre,  and  the  blood-pressure  much  in- 
creased ;  the  action  of  the  heart  in  frogs  is  slowed,  but  in  tho  warm- 
blooded animals  quickened. 

§  395.  Post-mortem  Appearances. — There  is  but  little  characteristic 
in  the  poet-mortem  appearances  from  strychnine  poisoning.  The  body 
becomes  very  stiff  a  short  time  after  death,  and  this  rigidity  remains 
generally  a  long  time.  In  the  notorious  Palmer  case,  the  body  was  rigid 
two  months  after  death,  but,  on  the  other  hand,  the  riyor  niortu  has 
been  known  to  disappear  within  twenty-four  hours.  If  the  convulsions 
have  been  violent,  there  may  bo  minute  haemorrhages  in  tho  brain  and 
other  parts.  I  have  seen  considerable  haemorrhage  in  the  trachea  from 
this  cause.  When  death  occurs  from  asphyxia,  the  ordinary  signs  of 
asphyxia  will  be  found  in  the  lungs,  &c.  The  heart  mostly  has  its 
right  side  gorged  with  blood,  but  in  a  few  cases  it  is  empty  and 
contracted. 

In  a  case  which  Schaucnstein  has  recorded  t  he  found  strychnine  still 
undissolved,  coating  the  Btomach  as  a  white  powder;  but  this  is  very 
unusual,  and  I  believe  unique.  The  bladder  often  contains  urine, 
which,  it  need  ecarcely  be  said,  should  be  preserved  for  chemical 
investigation. 

§  396.  Treatment. — From  the  coses  detailed,  and  from  the  experi- 
ments on  animals,  the  direction  which  treatment  should  take  is  very 
clear.  As  a  matter  of  course,  if  there  is  the  slightest  probability  of  any 
of  the  poison  remaining  in  the  stomach,  it  should  be  removed.  It  is 
doubtful  whether  the  stomach  pump  can  be  ever  applied  with  benefit  in 
strychnine  poisoning,  the  introduction  of  the  tube  is  likely  to  aggravate 
the  tetanus,  but  aporaorphine  can  be  injected  subcutaneously.  Large  and 
frequent  doses  of  chloral  should  be  administered  in  order  to  lessen  the 
frequency  of  convulsions,  or  prevent  their  occurrence,  and  it  may  be 
necessary  in  a  few  cases,  where  death  threatens  by  suffocation,  to  per- 
form tracheotomy,  and  to  use  artificial  respiration.  Where  chloral  or 
chloroform  is  not  at  hand,  and  in  cases  of  emergency,  where  this  may 

*   Wiener  Akad.  Sti*ung$ber.t  1871. 
\  Op.eit. 
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easily  hop-tien,  the  mc-ik.il  nun  mutt  administer  in  full  dooeo  tho 
narcotic  ■*.  httsd  ■ 

§«7.  Separation  of  Strychnine  Hum  Organic  Matter*. —  The 
separation  of  strychnine  from  orotic  matter*.  Ac,  is  undertaken  strictly 
on  thr  general  principles  Already  detailed.  It  may  happen,  ho*' 
that  Cn  coses  of  poisoning  there  it  the  strongest  evidence  from  symploss* 
in  thi  j-nsou  or  animal  thai  strychnine  alone  it  to  be  sought  for.  In  an 
instance  <->f  the  kind,  if  1  complex  organic  liquid  (such  aa  the  contents  of 
the  rtomseh)  is  under  examination,  it  is  beet  to  remove  t  lie  solid  substances 
by  filtration  through  glow,  ma),  I  i-n-n.  and  evafornte  nearly  Ui  dryness 
otot  tli*  water-hath,  nadiitinv  vritl  ■  id,  and  then  exhausting  the 

roeJdiio  repontodly  with  faaOitt]  ftfeobol  of  60  per  cent.  Tho  alcohoUo 
•xtntct  is  in  it*  turn  evaporated  to  dryness,  and  taken  up  with  voter;  the 
erpwnus  solution  in  passed  through  a  wet  filter,  nntl  then  shaken  np  with 
thn  usual  succession  of  fluids,  rix.,  petroleum  ether,  bctucne,  chloroform, 
snd  amyl  alcohol,  which  will  remove  a  great  namber  of  impurities),  but 
will  nut  dissolve  the  sir?  imh,.  :n>m  tHo ncM solution.  Th»  arayl  alcohol 
may  lastly  be  removed  by  ajatrolmirn  rthaj  ;  and  OH  removal  of  lbs  final 
extractive  (which  should  be  done  as  thoroughly  ma  possible)  chloroform 
fa  i  Idol,  snd  tho  fluid  U  alkalised  by  ammonia,  which  precrptuUes  the 
alkaloid  in  the  prsaWMB  <»f  the  HlfHll       Sin  mid  rm  process  be 

employed— that  is,  ammonia  added  first,  and  then  chloroform*— Um 
strychnine  is  not  so  perfectly  dissolved,  since  it  has  time  to 
crystalline  condition.  On  separation  and  »v*poraLkm  of  the  eh] 
the  residue  (if  D»ob  discoloured,  or  rvidrntly  im(airr)  may  he 
in  alcohol  or  benxene,  and  wrystallUed  several  time*.  Oasknaan 
published  an  improved  method  of  separating  strychnine,  which, 
to  Uh\  experiments,  ipjtears  to  give  good  rcvulU.  He  describe*  the  method 
as  follow*:4-— 

"  The  atosista  eoateaCs  or  viscera  properly  oomaunatrd  an-  weighed,  sad   oa 
aliquot  pan  ukm  fnr  saalvsts.    Th>  mass  Ii  .!ic«tol  la  a  beaker  aver  aojjofc.  at 
wans  Unipmtur*.  srlth  wmUt  seft4sUu4  wtth  so»ti-  tcid      Toe  coatteats  *f 
booker  ars  filer**!  by  iu-«inft  tsroajco  mo-Jan,  nod  Vuu  punn/  tbteasjk 
Th*  *2ssr  throat  Is  evs-poeoted  eat  tas  »•»«  Utb  to  soft  rfsysess,  *a 
ordinary  ft*  see  <eot,  sseesol  nd-isd,  sad  Woe*  m  minuU*  *ilh  stim/a*, 
oDawel  to  stood  us*  half  fc.su  si  s  vane  Unpen  cure.     Tib  vxtrortfoo  Is 
the  alcohol  « tracts  sotted,  nltsnd,  sroporofied  to  soft  dryaesa,  asol  las 
taxes  op  with  s  Utlfts  naUr  srienUtsd  sith  anHis  aria,  sad  aaaksa  sat  nit* 


*  It  is  eertsis  that  IntUsas  weals  be  s  reloshU  anrtdnti*  for 
Wattams  bead  toot    laffaUa*  rofafftoq  lata   fr*.  slrsody  asslsr   las 
stryahsoaa,  ometsd  the  eesvslsUss,  *r  of  g**m  first,  oal  ihea  WWW  t?  s 
dees  W  strytbeaos,  It  rrereatol  the  sfffisratipi  «f  the  totaam    (9se  isoss,  p.  r t. 
Moots.) 

t  -"roe  seat  *****  0*U*km  sod  K«UsosUmi  of  fltryekstse,'*  Vy  AIliHi  i  sV 
Csshsssn     dm.  Son,  rti.  las.  30. 
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•natie  ether  iu  a  ftftjajjftlftftj  fi-tun-l.  SuttrsMir  frsali  portions  ftf  airU;  *Uier  ai« 
used  uutil  tbe  solrent  rtfiows  bv  Its  colour,  and  \>y  the  cvs  id  ration  of  ■  few  dxc|«, 
that  it  doe*  not  rtmU.ii)  *t*.mr.iir»  insr.r»w  An  many  sa  tw^lvi*  eitrartion*  are  wnw- 
times  necessary  to  tccomph>h  thin.  Cam  inimld  bo  taken  in  auh  ess*  to  allow  time 
for  as  oomjilvta  •#jar»ti.»n  m  possible  between  the  two  Latch.  The  purified  acid 
aqueous  liquid,  which  need  not  exceed  in  bulk  M  ft*,  «  now  returned  to  tJie 
atfvator,  an  equal  quantity  of  fieah  acetic  etlicr  added,  awl  ouuugh  eodic  carbonate 
In  solution  to  nrod*-  th«  mis  tun-  slightly  alkaline,  ami  the  separator  b  then 
tiira-ougnly  shaken  for  several  minutes.  All  Um  alkaloid  should  now  be  in  solution 
in  th«  Midi  ether,  lmt  &  aeeond  ehsking  of  the  alkaline  liquid,  with  acetic  elber,  la 
■Jarays  made,  Urn  two  catratta  united,  and  tivsporated  in  a  gtssa  diah  orer  hot  waUr 
to  dryness.  It  will  now  be  to  and  that  the  residue  ahuws  the  alkaloid  fairly  purr, 
htit  not  pesrs  rno=/ii  for  iruantitatire  results.  The  residue  is  dissolved  in  a  few  drop* 
eft*  dflnte  arctic  acid,  wanrwit  to  romplete  solution,  fllttiml  if  arrvsstary,  dilated  !o 
ahesetJO  ry.t  a  art  the  solution  transferred  to  a  small  separating  funnel ;  30  I 
stbar-chlc*oft«ni  (1-1)  are  now  aM-d,  and  the  a*r*ratur  ahakrn,  Aftee  separation 
At  heavier  etbar chloroform  U  allowed  to  run  off,  another  lot  of  80  cr.  of  «tbcr- 
chlorocona  is  added,  the  separator  shaken,  and  immcdistely  enough  ammonia-water 

to  render  Uic  mixture  alkaline,  atul   the   ah itaUd   fur   wTenil 

Aftsr  separation  la  cewnplto.  ;ii#-  "thrr-eMoerrform  layer  U  rrni  nut  Into  a 
eases.  We.r.  glaaweffopparM  btirvtl*.  The  alkalinn  wets*  solution  u  agitated  with 
M  e-t  mors  of  the  ether  -chloroform,  separated,  and  this  axtract  added  to  that  in 
tV  burette.  ITio  burette  is  now  supported  over  a  small  w>ighcd  glass  didi,  winch 
is  sec*  vara  on  a  water-bath,  *»1  the  li']ui<l  allowed  to  rva(K»uU  a*iitlT,  drop  by 
sVep.  eastd  a  sufficient  quantity  of  the  pore  alknloid  hsu  Elected  In  the  centre  of 
taw  dsse  to  rrmW  an  smirals  writing  possible,  or  «lar  all  of  the  alkaloid  may  be 
sad  weighed  st  once.  After  all  possible  teats  hue*  teen  made  upon  the 
sikakad.  the  remainder  is  re  dissolved  in  a  drep  <w  two  of  acetic.  eeH,  a  littU 
I,  and  th*  dish  expeard  under  s  U!  1  - jelaa*  to  the  fumes  of  amrnon  ii.  After 
;taSBwtaasasllUissti}cbmiuciB  found  crriUlliaoloul  in  Hie  hawalBhl «fc— » 
■aaiTh  imrnd  erjwlals.  Tlie  niotlicr-li'iuor  is  drawn  off  with  a  small  ftue- 
taast  sad  rnhher  hull),  th*  erysuls  earvfully  washed  with  a  Utlie  vm! 
w  salfiaaie  aekL  The  glass  dub  containing  th*c*  crjwtsls  is.  kept  as  the 
fawJ  ftTwftT*.  aad  is  shown  in  erklnnoe.  Another  etfOTesuent  oxhildt  mar  he  prt> 
■avwd  by  iiatewins:  a  sstsJl  filler-]ispcr  with  a  solution  «!  the  aiaaluid  iu  dilute 
acaCic  acsi,  tawa  asobtcuing  with  a  solution  cf  ]K>taasiiim  didiroinats  :  this  |wpcr, 
ea  beaag  dried,  nay  be  b*pt  iiul^nniuly.  On  ua.i>cruiiiv  it,  and  toucminf  ft  at  any 
fiaaa  wttb  a  .Imp  ee*  strong  a<r.phuhc  add,  a  rtolet  film,  cbangtag  to  etterrr-red,  is 
liwil  at  the  piaee  of  ecntaoC" 

•search  bs>  modo  fox  minuU  fortions  of  *tryi*hnine  its  tbc  tiaaues, 
Um  small  amount  of  Uie  (iouou  wliicb  uaay  prvduc«  dralli,  it 
aeccewary  to  operate)  oo  a  very  Utro  miaotity  of  nuteruJ. 
ba»dria*W«  to  t*k*  the  vhole)  ol  Uie  liv.-r,  Mm  rcain.  spinal 
sCornacji,  dumJni;ii  ■ -,    all    the   Mood    thai  can  b« 

sad  •  cooaulmble  e,iuanlilw  of  taisacalai  tissue,  ao  a»  to  make) 
otse-eighUi  to  ono-teoth  of  the  whole)  body;  this  may  be  cut 
■»  a»aa>  sssawil  pieoew,  and  boilad  in  caipftciotja  fiaaka  with  alcohol,  acidilieil 
ftcid.     Eraiwrntion  must    bo  coitlrollcd  ty  adapting  tu  the 

ft&adyat  not  lift**  ftppftimtn*  of  ft  ate  to  undertake  this  at 
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one  operation,  it  may  be  done  in  M{ttnt«  portion* — tto  filtrate  frees  any 
ring!*  operation  being  collected  in  u  flask,  and  the  spirit  distilled  off  in 
order  to  be  used  for  the  next.  In  thin  way,  a  large  quantity  ot 
organs  and  tissue*  can  t*  exhausted  by  half  a  gallon  of  alcohol  Finally, 
most  of  the  doohfll  is  dktfDtd  off,  nnd  the  remainder  evaporate*!  at  a 
gentle  brat  in  a  capacious  dish,  the  final  extract  being  treated,  evaporat- 
ing to  a  [syrup,  and  using  Cushiuan's  proceas  (a%t<%  pi  334)  as  j«M 
described.  It  ic  only  by  working  on  Uiis  large  scale  Uist  thsrs  ia  any 
probability  of  detecting  altorhed  strychnine  in  those  cats*  what*  only 
one  or  two  grains  lure  destroyed  life,  and  ere©  Users  it  is  possible 
to  bum  the  poison. 

Strychnine  if  separated  by  the  kidneys  rapidly.  In  a  suicidal  case 
recorded  by  Selmuenslein,*  death  look  place  in  au  lwur  and  a  half  after 
taking  strychnine,  yet  from  200  c.c  of  the  urine,  Scbsuetuteui  woe)  able 
to  separate  nitrate  <A  stryhuiM  in  veil-formed  crystals.  I >r.  K ratter  t 
lias  made  some  h]M*r.i a  1  rv«*Arche&  on  the  times  within  vhl  IbIm 

Is  excreted  by  Uie  kidneys.  In  two  patients,  who  were  being  treated  Iry 
subcutaneous  injection,  half  on  hour  after  the  injection  of  7*5  m^rraa.  of 
strychnino  nitrate  the  alkaloid  was  recognised  in  Uie  urine.  Tbo  strych- 
nine treatment  was  continued  for  eight  to  ten  days,  and  then  stopped; 
two  days  after  the  cessation,  strychnine  was  found  in  the  urine,  but  noem 
OB  the  third  day,  and  the  inference  drawn  is  that  the  eliminntioa  was 
complete  within  forty  eight  hours. 

Strychnine  has  iVen  detected  In  the  blood  of  dogs  and  cats  in  rc*earchae 
specially  undertaken  In  Unit  purpose,  but  sometime*  a  negative  muiH 
has  been  obtained,  without  upjKircnt  cause  DraKendorffJ  gavw  dogs  the 
largest  possiblo  doso  of  strychnine  daUy.  On  the  first  few  days  no 
strydinino  was  found  in  the  urine,  but  later  it  was  detected,  especially  if 
food  was  withheld.  M'Adam  was  the  first  wlio  detected  the  absorbed 
poison,  rccogni'Miu-  A  in  the  muscles  and  urine  of  a  poisoned  horse,  and 
also  in  the  urine  of  a  hound.  Iiragendorff  lias  found  it  in  traces  in  the 
kidney*,  spleen,  and  panc.rco*;  Gay,  in  different  parts  of  the  central 
nervous  system,  and  in  the  saliva.  So  far  as  Uie  evidence  goes,  the 
is  the  best  organ  to  examine  for  strychnine  ;  but  ail  jtsrte  supplied  with 
blood,  and  most  secretions,  may  contain  small  quantities  of  the  alkaloid. 
At  one  time  it  was  believed  that  strychnine  might  \x  destroyed  by 
putrefaction,  but  the  question  of  Uie  decomposition  of  the  poison  in 
putrid  bodies  may  be  eaid  to  be  sealed.  So  for  as  all  cvilenoe  goes, 
strychnin*  is  an  extremely  stable  subsUn  ,  :unl  no  amount  of  purre*r*n<* 
will  destroy  iU      M'Adam    found   it  in  a  hone  a  month  after 

*  alaachke's  //Wk*,  Band  i,  p.  flttl  t  Jbii. 

t  la  su  miaul  rapidly  sillnl  by  a  eubcuUaeous  injection  W 
mn«,  in  ■irrrlmine  wis  detected  either  la  the  blood  er  User. 
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■  ml  in  a  iliul  fight  makl  after  ;  NiiniwVy  in  15  avininU  forty-three 
days  after  death,   when  the  lnxlie*  were  imii'li   decomposed  ,    Rog» n   m 

ft  body  after  five  weeks'  interment ;  Rich  tor  in  putrid  tissues  exposed  for 
eleven  year*  to  dMOBjpositKui  m  -j  ■< '■  *•■;  ""Is  ;  And,  lastly,  \V\  A.  Novo** 
in  nn  exhumed  l»ody  after  it  lmrl  Wn  buried  308  dnys. 

It  would  appear  from  Ibsen's  t  experiments  that  strychnine  get*  dis- 
solved iu  the  fluids   of   the    dead    body-  -bo    that  whether   strychnine 

remains  or  not,  gNftly  depend-*  ah  to  whether  the   Hinds  fir"  ri-':n I 

hi  .mi  allowed  to  soak  nwny ,  it  is,  therefore,  most  ini|Kirwnt  in  rxhnrna- 
tions  to  save  an  much  of  the  fluid  as  possible. 

$39$.  Identification  of  the  Alkaloid.—  A  residue  containing  stryen. 
aine,  or  strychnine  mixed  with  lunrim-,  i-t  idinTilied — 

(1.)  By  its  alkalim-  iimi.Ijiiii  and  it*  bitter  taste.  No  substance  can 
possibly  be  strychnine  unless  it  to*tc«  remarkably  bitter. 

('„'.)  By  the  axtTcmely  insoluble  ehromate  of  strychnine-,  already 
deserilxvl.  [  A  fluid  OGOtainlng  1:1000  of  strychnine  give*  with 
chromntu  of  potash  (if  allowed  lo  stand  over-night)  a  marked  precipi 
UK:,  dissimilar  to  all  others,  except  those  of  lead  and  baryta  chromuU*, 
neither  uf  which  can  possibly  occur  if  any  of  the  processes deeen hei I  *Te 

follow  i'«  I. 

(3.)  If  the  chronintc  just  described  is  treated  on  «  porcelain  plate  with 
u  drop  of  | urc  strong  sulphuric  mil,  :i  <\n-y  rich  blue  colour,  " 
through  purple  into  rod,  rapidly  makes  its  appearance.  Thi>  colour 
jiosspMpii  ID  absorption  spectrum  (flguml  nt  p.  fin).  Dr.  Guy,  Pflgtol 
ing  intermediate  colours,  aptly  compare*  the  succession— (1)  to  the  rich 
bluo  of  the  Orleans  plum;  {'2)  to  the  darker  purple  of  the  mulberry  j 
and  (3)  to  thn  bright  clear  rod  uf  the  iwtd  orange.  These  clin  meters 
— vix.,  alkalinity,  bitterness,  und  the  property  of  precipitation  by  potassic 
chro mate  in  a  ddinitc  form,  the  crystals  giving  the  colours 

nil — belong  to  no  other  substance  known  ssv*  strychnine,  snd  f->r 
all  purposes  snuVirntlv  idmiify  the  alkaloid.  The  sanio  niiunr  ik 
obtained  by  mixing  a  drop  of  sulphuric  acid  with  strychnine  and  a 
crystal,  or  speck,  of  any  one  of  the  following  substances :— Fcrridcyonido 
of  potash,  permanganate  of  potash,  peroxide  of  Latd,  |"-roxide  of  inan- 
guuese,  and  cerous  hydroxide. 

Potasaie  permanganate  and  sulphuric  acid  is  the  moat  delicate,  and 
will  detect  0*001  mgrm.  of  strychnine;  cerou*  hydroxide  is,  on  tho 
other  hand,  most  convenient,  for  OttOOJ  hydroxidn  El  white;  al]  the 
others   have    colours  of   their   own.        Cerous   hydroxide   is   prepared 

•  Jovrn.  Atnt>>  ■>-'.,  Ifl  J. 
t  PZtftftl                     Med.,  Bd.  nii. 

*  1  gnu.  of  stry<lmm*  g*f«  l*Mu  gnm.  *>'  thn  climiiutel-<8'l  psi  coot  of 
strychaio*  ;  8  r*t«  8'8U  ef  tho  rl»rorn*u,-76-77  percent  of  Rtrychniac— Mohr, 
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by  diaaoli  I  in  dilut*  «ulplitiric  idd  and  precipitating 

with  ammonin,  filtering  and  well  washing  tho  precipitate ;  anil  the  litter 
niay  lie  used  while  moist,  and  responds  well  to  T£B  inynn.  of  strychnine. 

Tho  influence  of  mixtures  on  the  colour  reactions  of  strychnin*  have 
been  itudied  by  Kluckiper,  who  states : — 

ETo    strychnin*   reaction    appears   with    mlpl  Id    tcntaining 

ofatorak  idd  fjauAn  by  <Il*««»lv|ng  0O3  gnu.  of  |«-t  bichromate  In  10  c.c, 
of  water,  and  then  adding  30  grins,  strong  sulphuric  acid)  when  brucino 
and  strychnine  mixed  in  equal  parts  are  submitted  to  tho  teat;  it 
succeeds,  hrnvvi-r.  in  thin  proportion  with  sulphuric  acid  containing 
'■1  :  wi;ite  ('02  gnu.  pot.  permanganate  in  10  cc.  of  water, 
and  30  grms.  of  strong  sulphuric  (ic.ul), 

41  If  the  brucino  ia  only  one-tenth  of  tho  mixture,  the  hluo-riolot  col  hit 
lained.  A  lnrgo  excess  of  atropine  dOM  not  prevent  or  olw-um  tho 
strychnine  reaction.  A  nolution  of  1  milligrm.  atropine  sulphate  evaporated 
to  dryness,  tether  with  0  cc  of  a  solution  of  strychnine  (1  :  100,000) 
has  no  influnnea  on  ths  reaction,  naithar  in  the  proportion  of  1  nigra,  to 
1  C<  of  tho  «Rinc  solution;  neither  has  elnchOPlM  DOI  qo!nin«  any 
fiflb  1. 

"  Morphim*  ubtcurea  the  reaction  «i  the  following  proportions: — 

"  \   it >lnt ion  «>f  001   mj:rm   atryrhiiine  nv:ij k imitcl  ivii.1i  ji  solution  of 
1  EDgriDi  Ot  DOZpUaa  aulphatoon  a  wati-r-hiith,  yields  ;i  hlurrrd  etrych- 
nine  reaction   when   tho   residue  in  dissolved   in  sulphuric  acid,  and  a 
crystal  of   potassic  permanganate   added.      But  still  there  19  ovid.- 
whereby  to  mujtfrt  tho  presence  of  strychnine. 

"A  sjohiioB  "f  9  xngrma,  of  morphine  sulphate  treated  in  like  ma' 
Mitli  mil  mgrin.  ol  ilrychnmo  jfloldl  like  rceulU. 

"A  aolution  of  ;t  Tiiprnifi.  of  morphine  sulphata  svaporatad  to  dryness, 
with  a  solution  of  001  iiigriii.  strychnine  yielded  result*  with  the  potaaaic 
permanganate  tent  the  samo  n»  if  no  strychnine  was  present. 

*' A  solution  of  1  mgrni.  of  morphine  sulphate,  treated  as  above,  with 
1  tofotfoa  of  0*1  mgrm.  strychnine,  offered  positive  proof  of  the  pretence 
vt  the  latter.** 

DragoudoriY  waa  able  to  render  evident  '025  mgrm.  mixed  with 
twenty  times  its  weight  ol  ipnn,  sulphftU  ;  Un>  MDe  niwrvor  likewise 
rBcognisrd  *04  mgrm.  of  aLrye.hninn  in  thirty-three  times  ita  weight  of 
caffeine.      Wr.itiiiie  is  likewise  not  injurious. 

Tho  physiological  t08t  consista  in  administering  the  substance  to 
some  small  animnl  (preferahU  i«-  ■  :>"'_'),  mihI  inducing  the  ordinary 
tetanic  symptom*-  It.  uniy  i»-  m  oner  nlwervwl  Mini  if  definite  chemical 
>  vidoaM  of  etrychuiue  has  been  obtained,  the  physiological  teat  ie  quite 
unnocowwry ;  and, on  the  other  hand,  should  the  application  <>:  a  liquid  or 
•   Kliickigcr  »  /i^Kfiims,  translated  by  Nutfclvoort,  Detroit,  1803. 
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ftiiriatADeft  to  a  frog  induce  tetanus,  whilo  chemical  evidence  of  tho 
piwetiuu  of  »Lrychuiiia  waa  wanting,  it  would  be  haziiriluua  to  aaiierL  Unit 
atryehnino  wm  prcadiit,  iwttng  that  caffeine,  cnrbolic  acid,  picrotoxin, 
certain  of  the  opium  alkaloid*,  hypaphorino,  some  of  tha  ptomaine*,  and 
many  oilier  autatances  ii&daoa  simitar  aymptom*  Tho  bfut  mothnd  (if  tho 
teat  is  uaod  at  all)  is  to  take  two  frogs,*  and  insert  under  the  skin  of  tho  ont: 
tho  noodle  of  n  anbcutanoouB  syringe,  previously  chary-' i  with  i  notation 
of  thi;  mbnUincr,  injecting  n  moderate  quantity.  Tho  othor  frog  is  t  rated 
aimilarly  with  a  very  dilute  solution  of  strychnine,  and  the  two  iw  linn 
placed  under  small  glnsa  shudca,  end  tho  symptoms  observed  and  com* 
pfttftL  It  is  not  absolutely  necoaaary  t«>  inject  the  solution  under  the 
akin,  for  if  Appliod  to  the  surface  the  snuiw  eir.vt.*  urn  produced  ;  hut,  if 
accustomed  to  manipulation,  the  operator  will  find  the  eubcut&ncoua 
application  more  certain,  especially  in  dealing  with  minute  quantitic*  of 

tli<*  :iilcilloid.f 

3  388.  Ilypaphorint.— One  substance  ia  known  which  neither  physiological  test 
nor  tho  rolwir  reaction*  xufflre  tn  dlatjngniah  from  strychnine,  vis.,  hynaphnrinx,: 
the  a<*tiv«  matter  of  a  paptlmmLcuoax  tree  growing  in  Java — tho  Ifypapbonu 
*ib*i*nbra*u ;  a  •mall  quantity  of  tho  alkaloid  it  in  the  bark,  a  larger  .-piantity  ia  in 
(1..     ■    .1 

Mi  |ni|.!]oiin«  form*  colourleae  crraUls  which  brown,  witlwiit  uicltiaic,  above  220'', 
and eilinle  a  vapour  aaiolling  like  napththylamine.  IV  ii-.  ;iU.»!.«iil  is  *olul>m  b 
wetor,  but  ha»  no.  action  nn  litmuw  Tho  tilti  *i«>  l*n  anlnhle  than  th*  fren  alkaloid, 
«o  that  arid*,  inch  •»  nitrin  or  hydroohlorio,  produea  in  a  ahor*  tiinx  ju.vipitaloa  on 
atandimj.  Solution!  of  tic  salt*  are  not  precipitated  by  alkallva;  chloroform,  other, 
beniene ,  all  fail  to  extract  it  from  either  alkaline  or  acid  solutions.     It  ifivss  bo 

utdfltata  » itfa  iwUailc  euiDtnatQ,  imt  aunt  psora]  alkaloiiUl  roajpati  pndpltatta 

It  gives  a  precipitate  with  Iodine  trichloride,  and  has  therefore  probably  a  pyridine 
iuii'Im  «.  U  may  bt  *:i  ad  I  miiIl<W\5  It  gfvtJ  the  mmv  nolour*  aw  •ipyfliniiin  with 
I  ■  1 1 1 ■  T ■  t j r- 1 , -  avid  and  potaseio  pormanfsaaate  or  potiiuic  chrunmto;  El  oaoseo  in  frog* 
tetanus,  but  tbe  doae  hii  to  bo  much  larger  than  that  of  strychnine.  Tho  duration 
uf  bT<  B  I  "■  pf  15  DDJpms,  may  ■  stead  \<>  fivo  days,  ami  f«>K»  may  evou  recover 
after  DO  ntgmii. 

The  ilJHtim (tfOfl  lutwtu  utryehnlns  ami  BW|sphOr!lU  U  therefore  e**y  \  hexldaa  It 
will  not  oecnr  In  n  rli.  ttMt,  urn!  it  will  not  give  a  precipitate  with  potaawtc 

clirouiato. 

i  400.  Quantitative  Estimation  of  Strychnine,  —Tim  bn*t  process  of  estimating  the 

<  tiun  uf  each  alkaloid  in   i  itiiAtuie  of  atryohniiiv  mul   hiuviiic,  U  to   p:ivipit-U>: 

them  as  pit  i:tu*,  and  l'}  destroy  the  liruciuo  plerate  by  nitric  oeld  after  obtaining 

*  A  very  practical  dioadvontagv  of  the  pliy^ioloKlcnl  test  is  the  great  diflloulty  of 
OttaMng  fmgi  auetlj  when  wanted. 

t  Methyl  •trychiiine.  aa  wall  a*  methyl  bruclne,  hat  been  shown  by  Brown  and 
Fre**r  to  hare  an  effect  ex*/tly  ttU  oppoeite  to  tliat  of  atryoHobe,  paralyaing  tho 
nwalaa  like  eonr*.  In  thocaac,  therefore,  of  tlio  methyl  oin[Himid*,  a  physiological 
test  would  be  very  valuable,  aluee  thee©  compounds  do  not  respond  to  the  ordinary 
taata, 

%  Dr.  C.  Plttggf,  Atth.J.  rr,-    FtasH    u.  }'k..  Bd.  !ml.  818. 

§  JoJins  Tafol  (for.,  1890,  412)  has  ahown  that  thl  ool-.ur  ni-tions  with  H,SU4 
and  oxidintug  amenta  are  tho  charactoriatle  teato  of  an  aciJ  anilidr. 
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the  combined  weight  of  toe  mixed  plonta ;  then  to  weigh  the  undeitroyed  rtryohnine 
rtflfttt 

To  carry  out  the  procea*.  the  solution  of  the  mix#.1  alkaloid*  mutt  bo  u  neetnl  u 
possible.  A  satnratod  solution  of  piorin  told  ie  added  drop  by  drop  to  compute  prs- 
vipit*tion,  A  filter  (»|>cr  w  dried  mi  J  weighed,  and  the  precipitate  collected  ou  to 
this  fiH^i  pipe*,  tlio  i»'xip(Utc  ii  vuhed  with  cold  water,  dried  at  10&\  and 
weighed.     Thi«  wi-i^ht  give*  thn  BjDBafasMQ  wwgliL  of  both  »l:iilimiia  and  hrudne 

edema*. 

The  precipitate  i«  nnw  tUunhM  from  th«  filter,  wnahntl  into  a  anal)  Hail,  and 
h**Ud  on  the  water  bath  fur  «ome  Umo  with  altiio  acid  diluted  to  l'OW  gravity 
(about  11  per  cent.  UNOJ.  This  process  destroys  lbs  bnicia*  picnt*,  but  Imvm 
the  auyebniae  pitralc  untouched.  Tho  acid  liquid  U  now  neutralised  with  amaonia 
or  soda,  inul  a  tnu-H  of  amtir  arid  added  :    tlir  prwipitsts  of  •try  1  itt  fa 

now  collected  and  weighed.  The  weight  or  ttiU  subtracted  from  th«  tint  weight,  of 
court*,  gives  that  of  tho  brurin«  pi  erst*. 

One  part  of  sbjOsolM  ptcrata  U  equal  to  06032  itryehuitic  j  mul  one  part  ©t 
broclua  picrato  U  equal  to  0*0321  biuelne. 

From  the  ■l-ryiliiitno  pieraU  thn  picrfa  Mid  iniy  lw  recovered  and  weighed  by 
•luuolvlitg  tho  plcmto  In  a  mineral  ictd  and  thakliiR  out  with  ether  ;  from  the  Acid 
ii'pnit  thus  deprived  of  piorio  acid  th«  alkaloid  mar  he  «*jur*t*«l  by  alkaliaiuj?  with 
ammonia  and  aliaking  out  with  chlorofonu. 

§401.  Brucine  (C„HyX;04 +  4 11,0)  ♦  occur*  associated  with  strjvh- 
nino  in  the  plants  already  mentioned ;  iU  boat  source  in  tho  sr>  called 
/a/ft"  angiutura  Kirk,  which  contains  but  littlo  strychnine,  lu  action  it 
mmlkt  to  that  of  strychnine.  If  cryBUlhwl  out  of  dilute  alcohol  it  con- 
tains 4  atoms  of  tvstvi,  eosil)  fxjvlli.il  either  in  u  TMUB  over  a  id  pi  u;  no 
acid  or  by  heat.  CrrMallwcd  than,  it  forma  transparent  four-aided 
priima,  or  arborcoeont  forma,  lilco  boric  acid.  If  thrown  down  by 
ammonia  from  u  solution  of  the  neetute,  it  presents  iloulf  in  needles  OX 
in  tu  fie. 

Tho  rocontly-cryRteDuMxl  alkaloid  Una  a  solubility  different  from  that 
which  ha*  ©fflorwieod,  the  farmer  dissolving  in  320  parts  of  cold,  and 
100  parts  of  boiling  water;  whilst  the  latter  (according  to  Peilcticr  and 
Gfcvontou)  require*  500  of  boding,  and  850  parts  of  uold  water  for 
solution.  Brucine  U  easily  soluble  in  ahaotuU,  aa  well  as  in  ordinary 
alcohol ;  1  part  dissolve's  in  1  *7  of  chloniform,  in  60*2  of  boiUKll  Petro- 
leum ether,  the  volatile  and  fatty  oils  and  glycerine,  dissolve  the  alkaloid 
slightly,  amy  I  alcohol  freely  j  it  is  ineolublo  111  anhydrou*  ether.  Tho 
hohaviour  of  hrudnfi  in  thn  nubliming  cell  i-<  drvc ■  r i I m <j I  at  p.  260.  Aidiy- 
droua brucine  null*  in  a  tube  at  ITS'.  The  alcoholic  solution  of  brucine 
tuma  the  plane  of  polaruution  to  tlie  left  [*\r  -  -  1 127'.  The  taste  is 
bittor  and  acrid.  Soubmran  maintains  that  it  can  be  recognised  if  1 
pari  is  dissolved  in  500,000  part*  of  water.     If  nitric  trioxido  bo  pasted 

•  Sonnenwhein  has  anwrtcil  thai  brudno  may  1«  chaiigial  iittti  Mtryrlntitir  by  tha 
action  of  NO,.  Tliin  utatrinent  ban  bnen  Invmtl^Mlrd  liy  A.  J.  Cownley,  hilt  Dot 
confirmed. — Fharm.  Jintrn.  (3},  vi.  D.  8U, 
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lnlo  an  alcoholic  solution  of  brucinc,  first  brucinc  rvitrnto  is  formed  ;  but 
this  pa**oa  again  into  ■olution,  from  which,  after  a  timo,  n  hsavy, 
granular,  blood-red  precipitate  separates:  it  cousinta  of  diuitro-lirucine 
(C^I^NOf^NfOi).  Brucine  fully  neutralises  acids,  and  forms  salts, 
which  are  for  tha  roost  part  crystalline.  Th«  iwutml  *<i!phat# 
(CglljjNjO^SHjC^  +  SAH/))  in  in  long  noodle*,  canity  aolublo  in  water. 
The  acetatr  ll  not  crystalline,  that  of  strychnine  is  so  (p.  321). 

Brucinc  is  precipitated  by  numionwi,  by  tho  caustic  mid  carbonated 
alkalir*.  and  by  moat  of  tho  group  raagonu.  Ammonia  dooa  not  prcci- 
pitato  brucinc,  if  in  excess  ;  on  the  other  hand,  strychnine  cornea  down  if 
•xcaaa  of  ammonia  is  added  immediately.  This  has  been  proposed  nts  a 
method  of  Reparation ;  if  the  two  alkaloid*  ara  present  in  acid  solution, 
ammunia  in  excess  is  added,  and  thn  solution  is  Immediately  Altered  ; 
the  quantitative  results  are,  however,  not  good,  the  strychnine  precipitate 
boin.L"  ■  y  contaminated  by  brucino. 

Chromnto  and  dichroxnata  of  potassium  givo  no  precipitate  with  nmitral 
salt*  of  brucinc ;  on  the  other  bund,  strychnine  ch inmate  is  at  once 
formed  if  present.  It  might,  therefore,  be  used  to  separate  strychnine 
from  brucino.  The  nuthor  ha*  attempted  this  method,  but  tho  result* 
were  not  satisfactory. 

§  402.  Physiological  Action.— The  difference  between  tho  action  of 
strychnine  and  thut  of  brucino  on  man  or  animals  is  not  groat  May* 
$t*t*«  that  strychnin*   jiuVt*   mow   t)n  >.   Iirnmne  the  posterior 

extrciuilias.  In  strychnine  poisoning,  cuuvulefaM  occur  early,  and 
invariably  talc*  place  before  death  ;  but  death  may  occur  from  brucino 
without  any  convulsion*,  and  in  any  easo  they  develop  late.  Bruoine 
iliniini.dics  local  sensibility  when  applied  U>  the  skin;  strychnine  does 
u->L*  In  a  physiological  sense,  brucino  may  bft  considered  a  diluted 
strychnine.      The   lethality   of    l>  |M<ialIy   as   compared   with 

strychnine,  has  hern  investigated  by  F.  A.  Falclc.t  Si  experimented  in 
il  rabbit*,  injecting  aubcutaneausly  brucine  nitrate,  in  dooes  of  varying 
magnitude,  from  10U  ingrme.  down  to  20  ingrms.  per  kilogram  of  body- 
weight.  Ho  found  that  brucine  presented  three  stages  of  symptoms. 
In  lh«  first,  tho  respiration  is  quickened;  in  3  of  the  11  eases  a  utrongo 
injection  of  tho  ear  was  noticed,  during  this  period  the  pupils  may  be 
dilated.  In  the  second  flUgo,  there  are  tctanio  convulsions,  tritmus, 
opisthotonus,  oppreaoed  respiration,  and  diluted  pupils.  In  tho  third 
stage,  the  nnimal  it  moriiiund.  Kalrk  puts  tin-  riiiiiini-tifi  lethal  do$e  for 
rabbits  at  113  mgnus.  per  kilo.  Strychnine  kills  3'0G  time*  mow  quickly 
than  bruoine,  tho  intensity  of  tho  action  of  strychnine  relative  to  that  of 


•  J*m.  HmoL,  vill  8»M09. 

+  lfnirin  i  i  i  '.i'.ri.,j. ftolssj  ,h,  TbraBstt,  tw  Dr.  F.  A.  Falefc 

fiUtrmAr./.  QttitKtL  Mtd.%  hand  xxlU.  p  7S. 
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Imicino  being  as  1 : 1 1 7*4.  Fslck  ha*  also  compared  Ih©  minimum  lethal 
dose  of  atryehnino  and  brueinc  with  tho  UUiiuing  opium  alkaloids,  as 
shown  in  the  following  table  :— 

TABLE  SHOWING  THE  LETHAL  DOSE8  Or  VARIOCB 
TETAM81KO  POI8ON8, 


Minimum  UUitl 

U*.  fur  *v«f* 

Kllivnun  Wolgbt 

Of  K- 1  .Ml. 

]'i.i|...rUonal 
■'iroiiktri. 

HydrooiUmiri'  nitrntr 

Mama 

o-o 

14-4 
23-0 

M  * 

203-8 

24-0 

as  n 

W9  M 

If  these  views  are  correct,  it  follows  that  the  least  fatal  doee  for  an 
adult  mini  would  bo  1G-.  BU<  (;d>mit  24*6  grain*)  of  brucine  nitrat*. 


liiuciuo  Cryatela.     [From  a  i'lwtograpHx) 

§  40.1.  Tests. — If  Ut  a  solution  of  brucine  in  strong  iilrobol  »  little 
methyl  iodide  it  added,  at  the  end  of  a  few  minute*  circulur  rowttos  of 
crystal  groups  appeur  (sen  fig.);   they  arc  couipaiAw^l^sncthyl  lirucitM 
iodide  (C^H^CFt^N.OJTl).       Crystal*   iUfl 
obtained  if  au  alcoholic  solution  of  iodine,  or  I 
is  added  to  an  alcoholic  solution  of  brucine. 
gives  with  methyl  iodide  no  similar  reaction 
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solution,  mixed  with  brucinc,  in  no  way  interfere*  with  the  tent.  Tin- 
methyl  iodido  teat  may  bo  continued  by  the  action  of  nitric  acid.  With 
that  rpagant  it  produce*  a  BCttrfot  colour,  patting  into  blood-red,  into 
yellow-rvtl,  lad  Bully  ending  in  yellow.  Tin*  can  bfl  made  something 
moro  than  a  mere  colour  tout,  for  it  ia  possible  to  obtain  n  crynUllin-- 
body  from  the  action  of  nitric  acid  on  brucinc.  If  x  Utile  of  the  latter 
lir  [i;lt  in  :t  I.-xl-I.iilit',  Mini  ttc;tl''i|  with  nitric  arid  of  }  t  Kpwnfic  gravity 
(immersing  the  test-tube  in  cold  water  to  moderate  the  notion),  the  red 
colour  ip  produced.  On  spectroacopie.  examination  of  tho  blood -rwl 
liquid  :i  oro;i.I,  wHl-mnrked  absorption  hind  ||  ma,  the  rontrn  of  which 
(tee  page  05)  is  between  E.  A  F.  [W.  L.  about  500].  There  in  also  a 
development"!  Dltrtc  oxide-  and  carbon  dioxide,  and  the  formation  of 
inrU.vi  nitrite,  oxalic  Hid,  Hid  kakotehn  (€^BHaiKsO44-0l7HOl«> 
CttHaN409+X(Ciyo.,  +  a,n.O^-2\*n  +  :'H/i.i  in.  dfbrtfagibtmct 
willy  with  water,  tin;  kikotdb  separates  in  yellow  llocka,  mid  may  be 
crystallised  out  of  dilute  hydrochloric  or  dilute  nitric  ncid  in  the  form  of 
yellow  or  orange-rod  crystals,  very  insoluble  in  water,  but  dissolving  readily 
in  dilute  antd.  ( 'n  m&OTaJ  by  dilution  of  the  product  juM  n;>  it*: .  M<Mitnd. 
isatiou  with  amiuouiu,  and  addition  of  a  solution  of  chloride  of  calcium,  the 
oxalate  of  lirao  ia  thrown  down.  The  nitric  acid  tent  is,  therefore,  a 
combined  tost,  consisting  of — the  production  by  the  action  of  nitric 

acid    (1)  of  n  red  colour;    (2)   of  yellow  scales   or  crystal*  EniH<Iuhl<-    :u 
r ;   (3)  of  oxalic  acid.     No  alkaloid  aave  brucinc  ia  known  to  giro 
thin  reaction. 

There  ar«  ot.hftr  methods  of  prndur.ing  the  colour  test.  If  a  frw 
drop*  of  nitric  acid  ore  mixed  with  the  substance  in  a  test-tube,  and 
then  sulphuric  acid  cautiously  added,  bo  m  to  form  a  layor  at  the  bottom, 
at  the  junction  of  the  li-pinl  •  u  red  tO&e,  paaxmg  into  yellow,  »r  N8D, 

A  solution  "J  tiruciuti  i*  alwj  coloured  rud  by  chlorine  gas,  ammonia 
dunging  the  colour  into  yellow. 

FlttcJdgor*  ban  propoaod  as  a  test  mercurous  bitrtle,  in  aqueous  tolu- 
tion  with  a  little  free  nitric  arid  *  U\  adding  tufa  Nftguut  to  I  lolatloil 
of  brucino  salt,  and  gently  wanning,  a  fine  carmine  ColOUt  El  developed. 

In  regard  to  the  separation  of  brucinc  front  organic  fluids  or  tissue*, 
tho  prooeaa  already  doUilod  for  strychnine  suflice*.  It  is  of  very  groat 
importAneft  to  wrortnin  whether  both  strychnine  and  hruciua  are  pnaaent 
of  m.t — tho  presence  of  both  jointing  to  nux  vomica  or  one  of  it*  pre- 
parations. Tlie  pruaonco  of  brucino  may,  of  coutso,  be  owing  to  impure 
strychnine ;  but  if  found  in  the  tissues,  that  solution  of  the  question  is 
impruluiMi*-,  iIm:  cummercud  strychnine  of  :ho  present  day  being  usually 
're,  or  at  the  most  containing  so  small  a  quantity  of  brucino  ai  would 
Itr  be  separated  from  the  tiwies. 

•  Jrthitf.  rharm.  (3),  vi.  40*. 
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1  404.  Igaanrfna  u  an  alkaloid  a*  yal  but  little  stoliad  ;  it  appear*  that  it  can  ta 
obtained  from  the  boiling  but  watery  ox  tract  of  uux  vomica  seeds,  through  pceeipi 
Utingtbo  strychnine  and  bruclne  by  liroc.aud  eripviitionof  the  filtrate,    Ao 

, "  1 1  |ai  it i*  nliiii-.T ytUlU  •■•>!■■  ttuuiiw  10  per  rent,  of  water  of  crystalliMlaiu. 

It  U  said  to  be  poisonous,  lu  aetlou  being  almllar  to  that  of  strychnine  and 

bnicine,  ami  in  artivily  standing  midway  between  Uit  two. 

I  406.  Stryohnle  Add.— PaUsOsl  mid  C.v-utou  obtain*  1  by  boiling  with  spirit 
•TT-a-ll,  hard,  warty  crystal*  of  an  organic  acid,  from  £,  ipnatiM,  a*  w«U  a*  from  nan 
POttlCa  Mtctla.  Tlic  nreds  veto  fir*t  rilinmttml  by  ether,  tht  ahwnol  aolutiuu  waa 
filtered  and  cvapurated,  and  the  extiact  treated  wilh  watrr  ami  magnesia,  ttltemi, 
and  the  rwaMns  first  washed  with  mid  watrr,  tti«ii  with  hot  spirit,  anil  I  toiled  bully 
with  a  MMtdmfcli  quantity  of  watar.  Tho  M&BfJdO  baM  obtained  vm  pweipitated 
with  act U to  of  lead,  tho  lead  thrown  out  by  SH.,  and  tin  solution  svaporateH,  &■ 
.  ly.Ulliamg  out.  It  u  a  substance  aa  yot  imperfectly  studied,  and  probably 
identical  with  malic  acid. 

1  niK  q0tBBijOHO  OBO0F  OK  ALTAIiOIW 

i4<)li.  Thn  hsrk  of  the  Qinftpw^fl  Ifawprf  (.f'tfrfrfos/imn/j  fINsVSritOJ  contains, 
according  to  Hcaa*'»  reararchot,  bo  fewer  thau  iix  alkaloid* — yuebrechlne,  A«pwl*i- 
a-permmr,  Aspidospermslino,  A*pido**mine,  and  Hypoquobrschine.  The  mora 
important  of  those  an:   A*y\*lu*]Krm%M  and   Vur.bxacX'xM. 

Aapldospcrraine  <C„H»1N,01)  furiiiaculuiijlsse  ncodlea  which  incltat  SK)fJ\  They 
dissolve  in  nlmtit  rtooo  part*  of  watnrat  14  —  4*  |>arU  nf  VO  iter  rrnt.  alcohol,  anil 
ln»;  part*  of  paro  other.  The  alkaloid  given  a  line  magantA  colour  with  porchlorlo 
acid. 

Quobraehln*  (|,ilHMN3Oat  crystalline  in  colourless  noedlua,  melting- point  (villi 
fiailiitl  decom^juitiuu)  'i\ti".  Tliu  ui)*Ula  are  wiluMr  m  fiUcntloTID,  With  difficulty 
aoluble  in  cold  alcohol,  but  easily  in  hot.  Tho  alkaloid,  treated  with  Biilplnn ;--  arid 
and  pamxldn  of  Irad,  aflrUDsl  a  Iraiitiful  oltU  mmur.  It  ftlM  give*  with  sulphurto 
i  L'l  mid  nobuslo  chroma  te  the  strychnine  colour*,  (Juobrachtne,  dissolved  in 
lolphuric  acid  containing  iron,  beoomo*  Tiolet  blno,  pawing  into  browu.  The  alka- 
loid, troatoj  wilh  strung  sulphuric  acid,  pwOOOMs  In-own  ;  »>»  lidding-  a  crystal  of 
pi> termc  nitrate,  a  blue  colour  i»  developed  ,  ou  now  neutralising  with  caustic  soda 
no  rvd  coloration  U  MfOttlld  PrngpudorfT  Iimk  rvcuntly  »ludird  :\iv  beat  uirLliod  uf 
attracting  theao  alkaloid*  for  toiico logical  purprtaot.  He  recommend*  extraction  nf 
the  auWtanca*  with  eulplmhn  acid  holding  water,  and  shaking  up  Wftfc  MdfnBL 
.\iin<loi(|x>rnuue  in  not  extract od  by  |»itridruiii  <lh.T  Of  bwJMM  from  an  tcid  w»tery 

t,  but  readily  by  oblorofunn  ui  by  auiyl  alcohol.  It  ii  oIbo  ecparat«d  fkQB 
taiue  eolutiou,  iLUi*tJ  by  ammonia,  by  eithri  amyl  alcohol  or  Chlotofbm  ■  with 
d:i!i-uUy  by  putroleum  ether  .  nonu*  Ii  clixMilved  hy  Ik  n/cuc.  Qucbrachlna  may  bu 
e*tr*ct«i  irmn  an  and  4nlut.mn  hy  ohlnrnlorm,  hnt  not  hy  pvtn  In  in  i  ilrr.  J\lk«- 
liavd  by  nmiii«i:i*.  It  dlatolvea  freoly  in  chloroform  and  in  umyl  alcohol.  Trace*  aro 
token  up  by  petroleum,  somewhat  more  by  bonzene.  Aapidoapermino  is  gradually 
d«ft;onip»>rd  in  tho  lx>dy,  but  ^urbrochine  it  more  roabiUnt,  and  hoi  Iktu  faOB 
ili.  >  luin  neb,  luteal  in  ob,  blood,  and  urlno.  Tho  toxkologleal  action  of  the  bark 
ranka  it  with  the  U<Uuic  olatu  of  itoirous.  In  thin  country  it  docs  not  worn  likely 
to  attain  any  iniportance  aa  a  poiaon. 

3.  TEItEIRINB. 
|  407.  Para>iiln»-aa  alkaloid  from  peroirn  lark— givoa  a  play  of  colours  with 
sulphuric  acid  and  putaafdo  biohrotnate  similar  to  but  not  identical  with  that  of 

*  Journ.  Phana.  (3J,  xxv.  10ft 

ffieo  Ucbiga  Annal.t  811,  SftMOSj   Btr,  dtr  dcwlscA.    Ckerti.  Gmlttch.,  II, 
SIBB  ,  12.1500. 
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aiiyirhninv.      Frohde's  reagent  atrikw  with  It  a  blue  colour.     On  disaoMng  pet 

.Into  imlphiirie  arid,  hik!  pnotpftStfSf  by  gold  chloride,  BaM  prweinitate  i«  a 
tfftfiulifTil  red,  which,  mi  standing  and  winning,  Is  dcopoutU.  1'sroirina  may  1>> 
ertnieU'd  boa  n  Mid  solution,  afbsr  alkalizing  with  ammonia,  by  other  or  bontcuo. 

4.  flBLSBMINK. 

$  408.  C.olieminc  (Cffl^SfiJ  U  an  alkaloid*  which  hat  bean  separated  from 
Qets&mium  *rmj#r\nrti%s,  tho  Ondina  jiaujimm*,  .1  plant  having  alfinitii>«  with 
•evoral  natural  order*,  and  placed  by  Do  CandolU  among  tic  fiflflWMJmi  • .  '•>  I'hap- 
lumn  among  tho  Iitrf>i*t<'* \  and  by  Dcoaiwseamoug  the  sJ/wynaoar.  It  grow*  wild 
I  J  c-iiiia»n<l  KU'iiila.r  (Jolacmiiio  w  a  kttouir,  haaa ;  it  u  ycllowiah  IVOR)  impure, 
but  11  white  amorphous  powder  when  puie.  It  !Wi  below  100'  into  *  transparent 
Yilmmia  maiH,  at  hijfhir  tiMrpiratmi*  it  tCttdlMN  OB  gtWI  b)  DlfQOU  dropi  ;  Itl 
taste  Ui  •xtrormdy  hitter  ;  it  iaaolablo  in  25  jvorts  of  oilier,  In  chloroform,  blsulphido 
ftf  »*rbon,  benzene,  and  in  turnestitio  1  it  ii  not  very  wdublo  in  alcohol,  and  (till 
lea*  soluble  in  water,  bat  it  frr.oly  diaaolvca  in  avidulatrd  Voter.  The  i-amslio 
»lk  slici  piecipilalc-  k,  llie  pntiOpitkU  bfn*B|  iimduMr.  111  kXOM  .  it  la  JiiaL  white,  bfffi 
aft-  rwanli  brick  red  Tannin,  picric  acid,  lodlwd  potaaBiu  iodide,  platlnio  chloride, 
poUMin-m^nturir.  indnl«,  ami  utumirir  nliinriiU  all  give  pradplUDw.  Fruhda'a  rft- 
*Krnt  RiVM  wl*h  golaorntno  a  brown  changing  to  grooo, 

Sulphuric  add  ditoolvoa  jrtdacmino  with  a  roddifih  or  browuiah  colour;  iftVI 
time  it  ombidoi  a  pinkish  hue,  and  if  warmed  on  tho  water-bath,  a  more  or  leas 
pMjdi  Boloat  |  if  a  small  cryntal  of  potaseio  bichromate  bo  alowlj  atirred  in  the 
sulphuric  acid  aulmiuu,  icddiah  purple  atruaki  uiv  producud  along  the  patft  ©t  tho 
njatl]  ;  'r-Hcoxido  exhililtH  this  tot  tor  and  DION  promptly,  M  «mal1  u  f|i)ontity  a* 
*00l  grain  allowing  tho  MJQttOB.  Thin  motion  in  aouielhibg  iiku  that  of  ntruliiiiin\ 
but  nitric  acid  CADM  gclacmine  to  aaauroc  a  brownish  -gn  n,,  .ju^kly  changing  to  a 
deep  green — a  reaction  which  readily  dixtinguifhe-s  gcltennuo  from  etryohniuo  and 
other  alkaloid*. 

f  409.  fatal  Doae.  — 10  mgrma.  killed  a  frog  within  four  hour*,  and  S  rngrrn>.  a 

cat  within  tifr.wti  nlDHtSa,  A  ncaltliy  womnn  tunic  an  anmnnt  of  rniieniitratad 
iii -lury,  which  woa  ao^uivalvLt  to  11  ingrm*.  [)t  grain),  and  dlod  in  aoran  and  a  half 
Boura. 

§  410.  Effect*  on  Anlmala— Phyaiologloal  Action.—  OtSm  Britt  ietl  i^-vnfui:\ 
on  tlio  rvaplraliou  ,  for  ejiauiplo,  L>ia.  Sydney  Rlngei  and  Mui rclU  found,  on  operating 
on  tho  rrojC,  that,  in  (W0  Bl&tXta  lh«  hivatliinj*  1ml  Iikihiki  iliatinrtly  Hlownr  ;   in 

*  l^r.  T.  O.  Worudoy  m|  orsuxl,  lu  1B70,  a  non«mtroKoulaed  roinarkablj  lluorciccut 
body,  whinh  ho  niniwl  jfelatumr  n>:\>\  {Amrr.  JmirrL.  n/  F'futnn,,  1 STO),  botdOTJ 
acUuin  imd  C  Kobbins  aftorwanla  found  geUomic  add  to  bo  identical  with  McullQ 
(^<r.  drr  tleutmrh,  Ck*m.  Ota.,  1870,  1182),  Dr.  WormUy  haa,  howovor,  conlcatod 
tin-.  Atatinf;  that  there  are  difference*.  (Amrr.  Jouni.,  of  P/wm.,  1692,  p.  Oil". 
i'mrbwk  of  i'tuinrntcy,  19M,  i».  1<&.) 

t  Illi  roliowlng  litw  it*  bounlcal  chnrtctei** :— Calyx  Avo-poricd,  corolla  funncl- 

ahapiMl,    tivn.lulmd,    minrwliat  nbllipm,    tln»   lnl>m  altnrutt  "^Ual,    tliu   pnatohor   li-»in^ 

:  toot  in  blld  BUmttJ  liva  :  authora  oblong  augittato,  atylo  long  and  •!•■ 
att^uiM  two,  each  two  (wrted,  the  diriaiou  bfiaj  linear  ;  fruit  olliptioal,  flattanwl 
contrary  to  tho  imnow  partUaQQi  twoi;ellcd,  ajptiddau}  twu-vulvni,  iho  val/ea 
kaelod  ;  aocdi  live  to  six  lu  each  cell,  larnc,  flat,  and  wltUPad  .  .-mbryo  ntrainlit  in 
llmliy  allmuirn  ;  tlic  nvati*  fl*l,  inityluilona  tnmli  ihOCtaT  UUO  till  xhmditi  tadiclc  ; 
■c«m  smooth,  twining  and  shrubby  ;  leaves  opgatXM,  entire,  ovate,  or  lanceolate, 
abininn  °n  abort  |M»tiole»,  iifnrly  jHT«i<€tunt  •  lluwer*  large,  showy,  vary  fragrant, 
yellow,  one  to  (Wo  in  tho  aail  vt  tho  lCftTCa. 

t  lamorf,  Toli.,  187(1,  p.  41 :. 
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thrss  and  a  hall  minnUa,  it  had  boo*  ml  bom]  by  on*  third  ;  and  in  u  miuutas,  by 
one-half;   at  the  expiration  of  a  quarter  of  an  hour,  it  wm  ouly  t£  iu 

original  frequency;  and  in  llllltj  nunutss,  it  wm  io  ihsllow  and  irregular  that  it 
m.il.l  nu  Iuii^i  r  ba  <-<puii'.i<1  with  anrursry.  In  nil  tliwir  in[Hiniiii  11L1  lliry  foamd 
that  the  respiratory  function  wis  abolished  before  reflex  and  rolunuiry  motion  had 
lwvinte  enfinrt.  In  wv-il  iaitSUOai  th#  amuialt  rvwld  withdraw  th'ir  lefti  when 
their  toe*  w-oru  pinched,  days  aftvr  the  most  careful  ©basrtatioii*  hail  faded  to  detect 
the  existence  of  any  respiratory  movement.  The  heart  woa  teen  beating  through 
tho  chest  *«!!  lone,  after  the  wiiphh  abolition  of  rwpir*t 

In  their  experiments,  mi  worm -blooded  animals  fiats),  they  not  i  rod  that  Lb  a  few 
minute*  tlm  re«pir»tlnn«  wore  slowed  down  to  12  and  ersn  to  a,  and  there  was 
1<mn  of  power  of  tlip  posterior  extminitiwt,  whils  at  abort  interval*  lbs  up|»»r  half  of 
the  body  wm  convulsed.  In  about  half  an  hmir  paralysis  of  the  hind  limbs  *as 
almost  complete,  and  the  icipiraloiy  muviMiieutt  k»  ahallow  that  the>  could  not  be 

oouatfi     Ln  tbt  on  ol  i  AKjifl  raU  nqrintloa  nlexned  Unjbsvtutaj  ra 

pnrf<irmadf  and  air  pnmpad  tn  :  thn  animal  wrovsrad. 

UngB  ud  Murrc-11  consider  that  gelteroino  produces  no  primary  quioVsning  of 
tho  rvit  pi  ration,  tint  it  h*«  no  direct  action  on  ritln-r  the  iliuphn^ui  or  interooatai 
rnuwlf*,  that  It  paralyses  neither  tho  phrenic  nor  the  intercostal  nerve*,  and  thai  it 
diminishes  the  rate  of  respiration  after  both  rani  have  been  dm.b-1      They  do  sot 

-nil  i  t2tal  fdMBstM  ««-'U  CO  the  OOnS  through  Setacbouows  inhibitory  centre,  but 

thai  It  destroys  reflex  power  by  Its  direct  action  on  tlie  cord,  and  that  probably  it 
has  si«  j  111llu1i.ro  .  b  tbfl  i.H'lir  BsrvcM.  Dr.  luinlmi  H*iid<«r*on  hu  sl»r»  iriTP*ti^»ftd 
tho  notion  uf  gahwudiie  on  tho  respiration,  mors  especially  in  relation  to  th«  tuove- 
xnonta  of  the  diaphragm,  lie  operated  upon  rabbits  ;  the  animal  (wine,  narcotised 
lotal,  a  mitall  spntuls,  Ahuprd  likr  a  teaspoon,  vut>  introdured  into  the  peri- 
toneal (Wvit.y  through  an  opening  in  the  lim*a  nlhs,  *nd  pawd  upward*  in  front  nf 
the  liver  until  iu  convix  mirfaee  rested  ofnun-t  tin  under  side  or  the  centrum  ttu- 
dineum.  The  lU-rn  of  tho  spatula  was  brought  into  connection  with  a  leror,  by 
means  of  which  it*  to-sad -fro  movoments  (and  consequently  that  of  the  disphragm) 

mop   Iiim  lilml,      Thr  first  cflWl  :>  U>  MgttMlt  the  iNplli  lm*.  not  ths  fr^tjuwicy  uf  tl)« 

respiratory  movemeuti ;  the  next  is  to  diminish  tho  action  of  the  diaphragm  both  In 
stlent  sin!  friM|Uftiry.  ThtM  hnp|NtiiH  in  taoflfdUUM  Willi  Uk4  BUastfJ  prinripht 
appllcsblo  to  most  caues  of  tosic  aetlon— vi/.«  that  paieois  of  a  central  organ  is 
pi-  -led  by  orsr-action,  Tin-  iUalavtloB  of  moremont  upon  tho  whole  i« 
Kieuitr,  but  this  pru*;rtJ»tiuu  is  inti.-i TUptSO,  httiittai  thn  blucnl  is  lwo»iuiui;  more  sud 
more  \cuoua,  and,  therefore,  the  phenomena  of  as|di>>ia  are  muni  up  with  the 
PaxSasl  ifltabl.  Ilr.  Sanderson  eonrludea  that  tho  drug  acts  by  paralysing  tho 
:t:i!f»in*tH*  7«tipimt«ry  centre;  ths  prooeM  of  rxtirii'tnui,  wlnrh  mtght  h-»  othsnriw 
exptetcd  to  be  gradual  Sbd  pru^resHive,  bpnTCBtid  feWB  bcin^;  ao  by  tlioiutcrronlion 
iiir  -uners  of  which  tho  explauatioii  is  to  I v  found  In  the  imperfect  aiterudisa- 
tiuu  of  the  cin:iilatiiiji  UooiL     Hinder  and  Murn-ll  have  aUi  .  >|  upon  thu 

action  of  gelKmlne  on  the  frog's  hurt.  In  all  coat-*  it  dncrrasDd  the  number  of 
Utftttj  a  xriinll  ftitnl  ilo«c  pr-TiliniwI  s  white  (ODtnUtvl  heart,  a  Isrgo  fatal  dnsn,  a 
dark  dilatod  hoart  ;  in  either  cut*a  nrrn».t  <  f  tlm  <irv\iliitinu  of  <-.<uirKo  ftllowwl. 

(  411.  ErToeU  on  Man. — Tho  preparations  uued  In  medicine  are  the  Hind  extract 
l  l d  i!i'  tf ff eSffr  **f  ajtltTBllBt  i  tlie  latter  spi»esr8  to  contain  the  rwiu  of  the  tool  as 
well  as  tho  active  principle.  Then?  Hi  UTotsI  iuww  on  rccoitl  ofgelsomiiio,  nr  tJin 
plant  Itself,  h»\*tng  been  taki*n  with  fntrtl  elWr*  nWdal  a  marked  affect  on  tha 
respiration,  there  is  an  etr*:t  upon  the  eye,  bsttrr  Ken  in  man  than  fa  tho  lower 
anurials ;  tho  motor  nerves  of  tho  eyo  sro  sttaelced  first,  object*  OO&sWt  !»'  fixed, 


'  so  Lntwt,  1873,  to).  \L  p.  47ft 
FML  VctL  and  Siiry.  ISrVorl-rt  lSol. 


It* it.  Ated.  mid  i"iiry.  Joum.,  April  1859  ; 
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■l'l*icnit)'  dodging  their  (toaltioD,  the  eyelid*  become  paralysed,  droop,  and  cannot 
lw  raised  by  au  «lT*irL  of  the  will;  tin:  pupila  ant  largely  dilated,  and  «l  tbr  muiiv 
ttmaafaalingiif  llghtneai  haahean  complained  of  In  tho  tongue ;  ft  aacends  gradual ly 
to  the  root  <>t  tli-  Booth,  Md  the  pronunciation  is  slnrrvd.  Them  is  snmr  pcnril  i.l 
tba  «xtmnitii«p  ami  they  rvfiuw  to  support  lliv  lnuiy  ;  tho  rw  pi  ration  becomes 
laboured,  ami  tho  pulse  rise*  in  frequency  to  120  or  130  beaut  per  minute,  but  the 
mind  remain*  clear.  Tho  symptoms  occur  in  about  an  hour  and  a  half  after  taking 
an  nrmlcw*  of  the  drug,  and,  if  not  rxcvaslv*,  soon  dinappaar,  liming  no  uiiplrixiiil- 
non  behind.  If,  on  the  other  hand,  the  roao  procecda  to  a  ratal  end,  tlio  reaplrntory 
troabla  inoraaaaa,  ami  there  may  l>«  » .  nvuNiim*,  and  a  no  ism*  vary  limilar  to  that 
•can  in  experimenting  on  an  i  mala.  Lergu  dose*  are-  especially  likely  to  produce 
tetanus,  which  preecote  eomc  clinical  ditTorcocoa  diatioguishing  it  from  ,<!ry BO&Sni 
Miami*.  QeUcmiim  I.clinui*  u  always  pieecJcd  hj  a  Ion  of  ruluiitary  tcllti  jtowcr, 
respiration  ceases  before  the  onset  of  convuhloue,  the  posterior  extremities  ar*  most 
■  lt  .ml  irrintmii  Gaflt  In  i  Hlt»  anotlur  piimvrytni  nil  thl  Inpwwif  miriiejwrttnds, 
m  if  tho  exhausted  cord  required  time  to  renew  iU  enorgy ;  Dually,  the  conenjaions 
'H,lr  la.t  a  short  time. 

J412.  Extraction  from  Organic  Mattora,  or  the  Tlasuee  of  the  Body.— l>rtgen 
ilmirstatea  that,  from  as  little  ao  half  a  grain  of  tie  \">A.  I ■•  «t  1*  goue-ttdiio  and  gclsemic 
may  be-  taJIMfj  with  irid  walnr,  and  identified.  On  ntrarting  *itli  vraUr 
avMditiiKl  vith  iiilphiirtc  acid,  and  shaking  up  the  acid  liquid  with  chloroform,  tho 
gelevtnio  acid  (waculin  IJ  is  dtawdwd,  ami  tli*  gclacmiue  Ult  in  tfca  KtydA  Tim 
nliInruforiD  oh  ova|K)raticii  loavoa  g>lm:iiiL"  aril  in  little  idhto -cry  stain  ;  it  may  bn 
identified  by  (1)  ita  crystallising  in  little  tufts  of  crystals ;  (3)  it*  strong  fluorexout 
fffOpertica,  one  port  dial aj  | •.•<!  m  lft,000,000  parta  of  water  allowing  a  marked  fluoree- 
ceacc,  which  i>  Increased  by  the  addition  of  an  alkali ;  and  (3)  by  splitting  0]  ml- 1 
siigsr  end  another  body  on  boiliugwith  aminui  n.ml.  After  separation  ol  gclscmio 
.  tho  gelscmius  in  obtained  by  alkaliaing  Uh  liquid,  and  shaking  up  with  freah 
chloroform  ;  on  separation  of  the  chloroform,  gotst-nuue  may  1»  idonlifiod  by  means 
of  the  reaction  with  nitric  acid,  and  also  the  reaction  with  poUaoic  bichromate  auJ 
sulphuric  add. 

6.  COOa: 

|41»,  Cocaine  (H^H,, NO,}.— There  am  two  ronai  ties— the  orw  rotating  a  ray  of 
polarised  light  to  tho  loft.  tln>  other  to  the  right.  The  left  cocaine  Is  coutatnitd  in 
the  leaves  of  KryikroiyUr  flani  wiih  oilipr  alkaloids,  and  ie  in  commerce. 

Cocaino  haa  boon  oscd  roobt  tab  BWlMna.  "iuco  the  year  1884— Its  eilUf 

use  being  a*  »  lnr«l  auirathotia  Chemically  cocaine  is  a  derivative  of  ccgoniu.  being 
ertfunia-iunUol'catcr.  It  lu»  a  nyildbH  um-l.-j.*.  aiul  may  U  writteu  C,H4N"(CH^— 
H.CHO— (COC,H,>— CHjCOOCIIfc  orMpreatcd  graphically  as  folloira:— 


<:n 


CH, 


/ 


H 


NCU, 


0 CHOlC,HlCO>-CUlCOOCUr 


Vre.portica.  —  t>c*i»a  ia  in  the  form  of  four-  to  ibl  >U<-<!  priatau  of  the  monoelinio 
ayatani.  It  is  one  of  the  few  alkaloids  nl.i.b  m.it  ni..t.  r  \\,<  timpcraluro  of  boiling 
WfttaT,  tlio  meltiiik'  pO^al  I- ing  as  low  as  86*  in  water.  It  irsilily  furnishes  ■  >ub- 
li mate  at  100",  puniullv  dWCBpOtdllg,     On  boiling  with  bylrocblorio  add  oonaios  li 
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intM  MM  afena**,  -vmta,  aW  Wiw  nd,  mot^  to  lb 


C„ll»K04  ♦  1HO-C.H.CO0 1!  1 0,11,^0.  ♦  CH/)H. 

GocaiM  b  tat  Utile  eolaNs  la  water,  but  tuiljr  dlwlrtt  la  ather,  akcaW, 
oU«roter*>,  and  (vU  .a-e)j.hid«  ;  sa  aassoaa  aalatkm  »  alkalis*  to  saatayl-oraaapv 
Uta<4tapa*ael;4uW*ifi.  It  caaW  fla^ayvtaKtfcaflyby  tfe  raactletisf  tegwiia- 
asstfcrlsatsr  with  leaoor!  fUorUa, 


1 414.  Coauae  HyoVochlcxratc  (CKHnX04HC1).— CryaUilisacl  from 
alcohol,  cocaine  hydrochJorata  appears  in  priaaiatic  crystal* ;  theaa 
rryauU,  armrditig  ti»  H****/  when  pnrfWlly  puns,  shook!  snail  at  136*. 
although  ihe  tnehtMf-|K>Uit  ia  centrally  giraa  *•  2<W'  or  *r*n  202". 
Coeaine  hrdrochlorotc,  ia  soluble  in  half  Ha  weight  of  water,  insolubU  in 
dry  cUiur,  but  readily  soluble  ia  alcohol,  amyl  alcohol,  or  chloroform. 

§415.  Phanuaccutkal  Preparation*.  —  Cocaine  hydrochlonito  ia 
officinal.  Colatino  discs,  woi|{hiiij:  l'Sl  mgnbs.  (Jg  ffraioX  **>*  ***h 
containing  033  mgnn.  (rj0  grain)  of  the  salt  arc  officinal,  and  uaad  by 
ophthalmic  surgeons,  A  atflntton  of  tho  hydrochlorata,  containing 
10  per  cent  of  cocaine  h)UrochIurate  and  (for  the  purpose*  of  preserving 
the  solution)  0  lb  por  coot  of  salicylic  acid  ia  also  officinal.  Strong** 
solution*  may  alao  bo  mat  with  ;  for  infttanca,  a  4-!0  par  cant  solution  hi 
11!  if  Biotas,  for  aTt*rrtftl  application  in  raw**  of  neuralgia. 

§41C.  Separation  of  Cocaine  and  Testa,— Cocaine  may  bo  shaken 
out  of  solution*!  modo  slightly  alkaline  by  ammonia  by  treatment  with 
benzene  ;  it  also  passea  into  petroleum  other  under  the  same  circum- 
stances. Tho  best  metlnxl  is  U>  extract  u  solution,  made  feebly  alkaline, 
thoiuUKhly  by  other,  ami  then  shake  it  out  by  benzene  and  ovaporat* 
separated  bonzono  at  tho  ordinary  air  temperature.  Tho  property  of  thn 
nlknloid  to  melt  at  or  below  tho  temperature  of  boiling  water,  and  tho 
ready  decomposition  into  benzoic  acid  and  otbtt  produota,  render  cocaino 
oaay  of  identification.  If,  for  instance,  a  small  particle  of  cocaino  is.  put 
in  a  tube,  a  drop  of  strong  sulphuric  acid  added  and  warmed  by  tho 
water-lwl.li,  colourleas  crystal*  of  benzoic  ncid  sublime  uluug  the  lube,  and 
an  aromatic  odour  is  produced. 

Kluckiger  hnn  recommended  the  production  of  bonzoata  of  iron  as  a 
iianful  ti'«t  both  for  encjiine  and  for  cocnino  hyilrochlornte. 

One  drop  of  a  dilute  solution  of  furric  chloride  added  to  a  solution  of 

*J0  nigral*,  of  cocaino   hydroobiorato  in   2  o.c.  of  water,  gives  a  yellow 

J'linl,  whhM  bi'i-ntiii'i  r--. I  <>i\  boding  from  the  production  of  iron  batiftoate. 

Tills  reaction  in  of  little  u«o  urdus*  a  solution  of   the  same  strength  nf 

1   chlorido,   but  to  which   the  substanco  to  be  tested  baa  not  been 


•  0.  Hew,  Awwtat,  2?fl.  J«-3H. 
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added,  14  boilfid  at  the  same  time  for  comparison,  bocauso  all  solutions  of 
ferrir.  chlnriiln  deepen  in  colour  on  hnating. 

A  solution  of  tlin  alkaloid  evaporated  to  dryness  on  the  water-bath, 
after  being  acidulated  with  nitric  noid,  and  then  n  few  drops  of  alcoholic 
Kill  of  potafth  or  mhIii  iddftd,  favilopl  an  odour  Of  bOUCfO  athjrl- 
OoOHilM  iiyiliurliluiate,  when  triturated  with  calouinl,  blackens 
by  the  slightest  hamidity  or  by  moistening  it  with  alcohol.  Cocaine  in 
solution  i«  precipitutod  by  most  of  the  group  reugenU,  but  is  not  affected 
bj  BfeBnUlk  Oblorid§|  plcrfo  :;n:|,  nor  potaiwir  hfchrimi:itr. 

Added  to  the  te»U  above  moatlcSMd,  there  is  the  physiological  action  ; 
cocaine  dilate*  the  pupil,  tastoa  bitter,  and,  for  the  time,  arrests  sensation  ; 
hence  tlie  after-effect  on  the  tonguo  is  a  sensation  of  numbness. 

$  417.  8ymptoiiiB.— A  taiga  number  of  MoEdoata  occur  each  year  from 
the  external  application  of  cocaine  ;  few,  however,  end  fatally.  Cocaine 
has  thus  produced  poisonous  qfBptOBl  "hon  applied  to  the  eye,  to  the 
in -1.11111,  to  th*  giims,  to  the  urethra,  tod  to  various  other  parts.     Th«>r* 

luivr    licrn    -i    ft'W     l.il.tl    i-.u.-.r-,    both    flOIil    it-    l'Xt«  lliol    .tin',    intri.i.il    .nl 

ministration;  Mannheim,  for  example,  has  collected  eleven  of  such 
huflTMMt, 

lilt*  Hi'tion  of  BOOASM   ll  IVofold  *.    tlu'rr  ix  :ui  hcI-iihi  mi    ih«  mitral  ;iinl 

tin-  peripheral  mmm*  -ystflm.  In  email  doMi  eocuine  excites  the  spinal 
cord  and  the  bruin  ;  in  larp*  it  may  produce  convulsions  and  then  para- 
lysis. The  peripheral  action  is  seen  in  the  numbing  of  sensation.  There 
is  alw:ty-  SntateuOfl  with  tic  KOOummodatioa  of  vision,  and  tlilnUit  :••» 
of  the  pupil.  The  eyelid*  arc  wider  apart  than  normal,  And  there  maybe 
some  protrusion  of  the  eyehall. 

Ths  usual  course  of  an  acute  oaae  of  poisoning  is  a  fooling  of  dryness 
in  the  nose  and  throat,  dilliculty  of  snullowing,  famine**,  and  there  is 
often  vomiting  ;  the  pulae  io  quickened ;  there  w  first  cerebral  excite- 
ment, followed  usually  hv  p.-:ii  mmita]  depression.  Occasionally  there 
I*  uti  eruption  mi  tin*  skin.  1  Iv iir.ii-.  ln-.-u  i.f  the  hkin  i*  followed  hv 
great  diminution  of  wnsation,  the  pupils,  as  before  stated,  ttvt  dilated,  tin* 
oyoj  protruding,  the  eyelids  wide  open,  the  face  is  pale,  nnd  the  perspira- 
tion profuse.  Convulsions  md  piMfjril  may  terminate  the  scene. 
fh*alh  takes  place  from  parulvHi*  of  th«  breathing  OOOtrOy  therefore  Lhe 
heart  Wte  after  i.ln-  ruction  of  rrMpirution,  As  an  antidote,  nitrite  of 
lias  apparently  been  used  with  success. 

There  Ei  i  Kara  of  Chronic  pobantng  pfodnoed  from  thr  taking  of  nttfl 
done*  of  cocaine  daily.  The  »ymptoms  are  very  viriuue,  and  are  referable 
to  dujturbonoo  of  the  digestive  organs,  and  to  th-  -  l)<  <t  on  tho  nervous 
system.  Tho  patianU  become  extremely  omaeisied,  nnd  it  sennit  to 
produce  a  speciul  form  of  mania. 

§  418.  Post-mortem  Appearances. — The  appearance*  found  in  acute 


350  rOBOm;  THEIR  KFTKCTS  AND  DETECTION.       [|  4I9-42I. 

cflseanf  poisoning  havn  Wen  hyperemia  nf  the  liver,  aplren,  and  kidneys, 
ft*  well  as  of  the  brain  and  spinal  conl. 

In  tho  experimental  poisoning  ol  mice  with  cocaine  Ehrlkh  *  found  a 
considerable  enlargement  of  the  liver. 

J  419.  Fatal  Douo. — Tin*  fatal  duae,  according  to  Mennheiiu.t  txmit 
oe  considered  a*  about  1  |rrm.  f  15-1  grains) ;  the  smallest  dose  knows  to 
havo  boon  fatal  U  0"08  gnn.  (1"2  grain)  for  an  adult,  and  0'05  grm.  (0*7 
grain)  for  ■  child. 

C.  CORV1ULIXE. 

g  420.  Oorydeliao  (C^H^O,)  fs  an  UhaleM  discovered  ty  W*a«nrod*r  (ISM) 
In  the  tuber »  of  C»r},<JulistulxrQ»t ,  cr>atalliaod  In  tho  ©old  and  away  from  light, 
out  of  a  mixture  of  ehwluhi  alcohol  ami  slber,  oorrdalin«  form*  Mtariffa,  Oat, 
prismatic  crystals,  which  quickly  turn  yollow  on  axpoiani  ti>  light  or  hoat.  1'ure 
rnryiUluii*  alian^m  colour  at  ebetl  IV.".  ,  MftaHI  st  ihnnt  I$e*,  end  rnslrs  Inslly 
at  134"  to  186*.  It  di**olvo*  In  sthsr,  chloroform,  antes  dfaalpMifta,  aud  bosafua, 
bal  not  so  readily  in  alcohol.  It  is  »lmo*t  inoolublo  in  cold  water,  and  but  slightly 
M'lul«I<t  in  boiUng  wat»r,  W.J  r  ;  i  ipltattei  ll  from  *  inlntiou  in  »loohol.  It  » 
slsu  su'iulilu  hxdflata  Ii>(Irochloric  and  salphurtc  ociila.  It  g*ivo»a  precipitate  wltti 
potassium  Mii|i<  if  *  inlution  of  tho  U\  Irm  Mm-ide  Uc  nsed.  Tha  prac  |  Itati  crystal- 
Uses  out  of  hot  wat«r  in  olufttaM  or  *hort  Isiiuiii<y»11ow  pftaaalts  arjetala,  ami  □  ■  • 
tho  formula  of  CHHffN04tll.     Corydihno  plalinoehlorldti  Iim   tho  composition  of 

{CrH„N04)1H,ru,i,i<.„1t»i,1in):]'  .  „•  ,  and  l-eipareavt  of  N.— DobUo 

A  Lauder,  /Mna  CtakApOa  March  1802,  21*. 

Curydaline »"  larjp-  due*  causes  epileptiform  convulsions.  Death  take*  place  from 
respiratory  paralysis. 


V.— The  Aconite  Group  of  Alkaloids. 

§421.  The  oflieiiiftl  acouitc  in  tl»H  Armiitum  nitfvfhui — monkshood  or 
wolfsbane — a  very  common  Kardon  plant  in  thia  country,  and  one 
cnltivatod  for  medicinal  purp ■  •  <  Many  varieties  of  acotiito  ©xial  in 
other  regions,  which  either  are,  or  cnulil  bo,  imported.  Of  the.**  ths 
moat  important  in  the  Aronitum  fcros,  a  native  of  the  Hinmlayoji  moun- 
tains, imported  from  Indi.-i. 

All  the  aconite*,  to  fur  a«  known,  are  extremal;  poitonoii%  an<i  it 
appears  probable  that  different  species  contain  different  alkaloida.  Tile 
root  of  A.  rVOTffhf  LI  bOQ  -  to  4  inches  long,  conical  in  sliopu.  brown 
externally,  nnd  white  internully.  The  loaves  are  completely  divided  at 
tho  base  into  live  wedge-ehaped  lobes,  each  of  the  five  lobes  being  a^ain 
divided  Into  threw  linwii  -'"'iiii'iit*.  TIih  iitimercaia  needs  are  three-sided, 
irregularly  twisted,  wiinklod,  of  a  dark-brown  colour,  in  length  one-sixth 
of  an  inch,  and  weighing  -ft  **'  l"f'  Krft'n  (f*uy)«  Tho  whole  plant  is  ono 
*  Dsvttaai  ml  fnalint.  i8»o,  So.  aa 

t  UeutKA.  Arch./,  klin.  At*l.t  Hd.  riii.,  1801,  380. 
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of  groat  beauty,  from  2  lo  6  bit  high,  and  having  &  terminal  npfke 
of  conspicuous  blue  flowers.  Tim  root  Inn  lieu  fatally  mistaken  for 
horse-radish,  an  error  not  cattily  accounted  for,  since  no  similarity  exists 
botwoon  them. 

Jj  42'2.  Plianuaceutical  Preparations  of  Aconite. — The  preparations 
nf  :uiii  iLu  iiMid  in  medicine  arc — 

Aeoiutine,  officinal  in  all  the  pharmacopoeias. 

Aconite  liniment  (Unimentum  aconiti),  made  from  tho  root  with 
spirit,  and  flavoured  with  camphor ;  ollicinal  in  the  Krir.Nh  PhtTHWMWpflBtti 
It  may  couUiu  nboul  2*0  per  cent,  of  uconitine. 

Aconite  tincture,  ollicinal  in  all  tlio  pharmuccp" 

Aconite  ointment,  8  grains  of  acomtino  to  tho  oz-  (»>.,  1  "66  par  cant)  j 
Oflfoilil]  in  Out  British  Phtinnnrnpiria. 

Aconite  extract,  the  juice  of  the  leaves  evaporated;  officinal  in  most 
of  the  pharmacopeia*.  Tho  strength  in  alkaloid  of  tho  extract  varies;  in 
■ix  sampUs  examined  by  F.  Casson,  the  leaet  quantity  was  O'lfi  p.*r  oeoi  , 
the  maximum  0'28  per  cent.* 

Fleming's  tincture  of  aconite  is  not  officinal,  hut  is  sold  largely  b 
.•.Hun;. tc-j.  [■  is  from  thiM  to  Uxx  fcunoi  iteongcr  than  tin  11. 1\ 
tincture. 

§423.  The  Alkaloids  of  Aconite.— Tho  researches  of  Dr.  Alder 
Wri-tit  and  La£f,  and  especially  those  of  Professor  Duns  tan,  t  have  estab- 
lished that  in  tho  root  of  the  true  aconite  there  exist  four  alkaloids,  ono 
only  i»f  wliii-  1  h  M  Ihjoii  as  yet  crystallised. 

Three  of  the  ulkaloids  have  been  fairly  well  worked  out,  the  fourth 
li* -til  j  napolliM  has  not  yet  boon  satisfactorily  investigated. 

Tho    three   alkaloids   ate    neonitinc,   nconinc    and    hensoyl -AC 

in-'h  pyraconitino  ami  nyroconine  enn  be  obtained  by  mi i tabid 
treatment  fi  »u   1   mifcins  and  ucouine. 

formula-  of  tho  alkaloids  and  fchilf  derivatives  aro  as  follows; — 

Acouitinu  (acetybhcnzoyl-.i    muu-), 

■'»v!-aconine, 
Pyracniiitiiif  (anhydro  honxoyl-acon 
Aennine,  .... 

Fj  i.iconinc  (anhydioaconinc),  . 

J  424.  Aconitine,  C„H,ftN012.— This  ba*e  lias  been  shown  by 
Damtu  to  be  acetyl-bexizoybaconine ;  one  molecule  of  the  base  breaking 

"ii  complete  hydrolysis,  into  one  molecule  of  .u ■  •nl.-u ■,  <>t,v  »t  acetic 
acid,  ami  ono  of  bonr.oic  acid — 

Acetic  lii-iii' K-  ■—-■-- 

AcooUio. 

CtaHMNOls  +  2HsO»C,H4Os  +  C^O,  +  C...  1 1  .,N  Ow. 
•  Fharni,  Journ,,  I9»4,  001.         +  Varioun  jwpor*  in  Joum.  Ckcm.  Soe.,  1SQ2-U04. 


nM...  l»fi-C0-IC,,Hi,NOls 

iiw',  W-o  .  ('  ,||    Mi, 
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Tlut  is  to  aay  that  100  parts  of  ocouitine,  according  to  theory,  should 
yield: — 

Acetic  acid,  9*37  per  cent.;  benzoic  acid,  18*S5  per  cent.;  and  aconiao, 
77 '52  per  oenU 

Puro  aconitino  ha*  a  tubo  mcltinjM  cint  of  188  •€*.  The  behaviour  of  a 
(timplo  of  Mcrck'a  nconitine  in  the  mibliming  call,  which  had  a  ro<lting- 
1  -.lilt  of  184*,  won  ii  !  at  pagr  '.. 

Aconitine  dissolves  in  water  at  '2'2*  m  the  proportion  of  1  in  4431 
(Duntlan) ;  it  w  wlublo  in  37  of  abeolat*  alcohol,  64  of  anhydrous  other, 
fi'5  parts  of  chloroform  and  benenna  (A,  Jurgont);  it  has  basic 
jKtrtien,  and  u  cold  watery  solution  Iiua  on  alkaline  reaction  to  ox'hincal, 
but  not  to  litmus  nor  to  |>h<-iio]-|>hihaleiii  Aconitint  is  not  precipitated 
by  mercuric  potassium  iodide,  but  gives  a  voluminous  precipitate  with  on 
aqueous  solution  of  iodine  in  potassium  iodide. 

It  gives  a  crystalline  yellow  gold  compound  with  gold  chloride,  which 
has  a  ruelting-poiiit  of  13-V.V,  and  according  to  its  composition, 
Cwn40NOuHAuCl4,  should  give  19-9  per  cant,  of  gold. 

Auonitine  is  liest  extracted  from  Lhn  plant,  or  from  organic  matter* 
generally,  by  a  1  per  cent  eulphuric  acid ;  this  strength  is  Mated  not  to 
hydrolyae  aconitine  if  acting  in  tho  cold  ;  after  purifying  the  acid  liquid 
by  shaking  it  with  ainyl  alcohol,  and  thru  with  chloroform,  oJ 
operating  in  tke  roM,  the  liquid  is  precipitated  1>\  axiiinnin  in  \er> 
alight  execan,  and  the  liquid  ahaken  with  ether ;  tho  cthor  is  removed, 
dehydrated  by  Mending  over  calcium  chloride,  and  than  evaporated 
H|KJiiturieoubly  ;  should  the  aiunitine  be  mixed  with  the  other  alkaloids, 
advantage  can  bo  taken  of  the  method  of  separating  aconitinc  by  con- 
verting it  into  hydrobromide,  as  described  under  "  Hensoyl  aconine." 

§  42fl.  TeBtS  for  Acoidtlne.— The  most  antisfaetory  tad  thl  moat 
delicate  ia  the  physiological  test ;  the  minutest  trace uf  an  .■■■.. Mir-liuUltag 
liquid,  applied  to  the  tongue  or  lips,  causes  a  peculiar  numbing,  tingling 

■    |0  latiotl    Wliicli,   olin-    It'll,   i  ;iii    ■  .   ■  i-T..:. 

An  alkftloidrtl  Htilwtaiii'-  whieh,  hrati'il  in  a  tube,  melu  approximately 
near  tho  melting-point  of  ticouitiiie,  and  gives  off  an  acid  vapour,  would 
render  one  suspicioua  of  aconitinc,  for  mont  alkaloids  give  off  alkaline 
vapours.  Aconitinc  also  may,  by  heating  with  dilute  acids,  bo  made  to 
readily  yield  benzoic  acid,  an  acid  easy  of  identification.  Aconitin*  dia- 
nolvcd  in  nitric  acid,  ovsi>oral«d  to  dryness,  and  then  treated  with 
alcoholic  potash,  given  oil  an  UUEBii  lA.iblo  odour  of  benasoic  ester. 

Should  than  be  sufficient  aeonitina  recovered  to  convert  it  into  tho 
goM  salt,  tho  properties  of  the  gold  salt  (that  is,  its  melting-joint,  and 
tho  percentage  of  gold  left  after  burning)  assist  materially  in  th. 
identification. 

A  minute  quantity  of  aconitinc  dissolved  in  water,  neidifird  with  acetic 
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uci.l,  :nn!   :i  [mrtirlft  of  KI  idaM  ami  the  solution  allowed  to  evaporate, 
oryaUib*  of  nconit'ine  hydriodidc,  from  which  water  will  dissolve 
out  the  Kl.     Jodinc  water  give*  I  precipitate  of  a  redden  hrvtwn  colour 
in  a  solution  of  1  :  2000.* 

The  chemical  testa   are   supplementary  to   the   p]  ical ;   if  tlic 

alkalonUl  extract  does  not  give  the  tingling,  numbing  sensation,  neonitino 
<>t  ho  prnscnt. 

J  426.  Benzoyl aconine(l'i8aconitine,'),CnIIiaNUi1,  is  obtained  from 
nconitine   by  heating   un   aqueous   BOtaHon  of   the   sulphate  M 
ehlunde  in   '  closed  tubo  at  12C-130'  for  two  or  three  hour-   :i  imdeoall 
of  acetic  aci»l  (0"27  per  wnU)  ltfing  BpUfe  <>il'.  .end  bonccQrl^tfmifii  lafl 

It  may  bo  ttymtri  from  the  BBBKl  dkaloids  of  the  dOMs'Atti 
'Jim  by  dissolving  in  a  5  per  cent,  solution  of  hydrobromic  acid 
(excess  of  acid  being  avoided),  precipitating  with  n  Wight  oxec 
ummou'ia,  and  ahiduug  out  with  Other.  The  residue  left  after  the  cAlttt 
U  evaporated  chiefly  consists  of  aeon i tine ;  it  is  dissolved  in  just  sufti- 
ciant  hydrobromic  ai  Id  ad  the  exactly  neutral  hydrobroraate  solution 
nllownl  to  evaporate  jpontnneouily  in  a  dnsicentor;  crystals  of  jtconiiin" 
Lydrohromido  separate  out,  the  mother  liquid  i:i mt iiti i n/  mjiiic  beiiioyl- 
nconine  and  "homoiu.pcllinc."  The  aqueous  solution  which  has  boon 
exhausted  with  -th.-r  i*  DOT  shaken  out  with  chloruforui.  This  tUOTC 
form  solution  contain*  moat  of  the  benzoyl-nconlne,  and  on  separation 
the  residue  is  dissolved  in  just  sullicienl  hydrochloric  acid  to  form  i 
neutral  colution;  thin  loiutbn  >*  <oncentr«ted  on  the  water-bath  with 
unt  stirring,  crystals  of  the  h\  :tnd  aro  Uttered  otl 

fn)in   time  to  time  ami  washed   with  a   little  eo!d   .v.itrr    the 
being  added  to  the  original  liquid;   the  different  fff*fl"nf  DO  mixed 
together,  and  the  procce*  repeated   until  they  hove  a  melting-point  of 
268*.     Kenxoyl-nconine  is  obtained  from   the   hydrochloride  by  pfl 

tat  ";:   tin-  ■qwoiia  solution   by   the   aihlit.i f   dilute  armuimia,   urn! 

extracting  the  solution  with  ether;  the  solution  in  ether  is  washed  with 
water,  dried  by  means  of  calcium  chloride,  and  thon  distilled  off. 
r..-    .  ,y'    .  .niitiii  i-  Iff  I  .i-  :t  traiispareiii  imIuuKi-.  MB  <•:  yttaHsDI  «.- : :  1 1  n  i . 

of  a  mvltisg-pofnt  new  ]  -•> 

The  solution  in  water  ia  alkaline  to  iii.nni.%  Tlie  base  is  icj.iil, 
soluble  in  alcohol,  in  chloroform,  and  in  othar.  The  alcoholic  solution 
U  dextrorotatory.  The  solutions  art!  bitter,  but  do  not  em  the  fagflBg 
sensation  ihiimetcrirttic  of  iicouitine.  The  hydrochloride,  ihn  hydm- 
Tbromidc,  the  bydriodidc,  and  the  nitrate  have  been  obtained  in  a 
crystalline  state.  The  uiowt  characteristic  si.lt  it.  ivcver,  the  aurochlor 
derivative.       When    himh'ouh  qiliitioiih   nf    I  .       i    mine   chloride  and 

auric  chloride  axe  mixed,  a  ftOm  Utle  ia  thrown  down,  wlii-di 

•  A.  tarns,  dr&,  '•    ■  afo  Ill  12ft 
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{diaoolved  in  alcohol,  after  Ix-ing  dried  oT«r  calcium  chloride,  Mid  slowly 
COKpOnlad  IB  a  desiccator)  deposit-*  coUuirleaa  crytlals  entirely  different 

boa  tf  .r  j  Um9  nj  4tk  ■•'■  u  i  nitta  9  Id  cUctldi  ■    Zhi    cojvlrii  fa  w 

the  competition  t^li^AuC'UNo^,  And   tharafora,  by  theory,  ahoald 

nf  gold,  and  K*2  pur  crnt.  of  chlorine. 

By  hydrolyfciji   Wn/»vl-*eouinn   yields    benzoic   add,  which   can   be 

MO  out  ol  ati  acid  eolution  by  ether  on!  Maatifaj  ;   one  tnolecttle  of 

henzofo  acid  w  formed  from  one  molecule  of  benroyl  aconine.    Twenty  j«r 

..I    lien/  hit    ;irnl    slmuld,   M'CdTdtng    Ur  the    forniult,    be    obtain'! 

ltonzoic  acid  in  (he  subliming  coll  begin*  to  rivo  a  cloud  ftt  about 
77"-4JO\  and  at  or  near  100"  sublime*  moet  rapid);/. 
"  Benzoic  acid,  rucuvered  fruin  an  acid  solution  by  stinking  uut  with 
Hher,  may  bo  ncogaiacd  iw  folloifl : — To  the  film  left  on  evaporating  off 
thoi'ili  :  Ml  *  drop  of  l!>"  ,  -!  |  few  crystal*  of  aodic  nitrate,  anil 
heal  gantly  for  a  short  time ;  poor  IN  dm  Ihjvkl  b  to  mnoolt  v*ter, 
and  add  a  drop  of  nUDOOMnD  anlpuidc,  A  red-lirouii  oolorn  indicate* 
btUCfifl  Bold.  The  rativnaU  of  the  teat  u  as  follow* :—  Diuitro- 
il    tirxt    foiaoil,   iin  >   the  action   of    iminonium 

MUlpllidp    tin      :      ii.i:vi-:t.    1    nil-    l!in    I  im1-j  .t*u  \vn    ;<  nun  h  ii  i  in    iliiimidobni* 

xoaU.—  H.  Mohler,  RulL  fto,  OhfOk  (8),  KL  414-41$. 

$  4'J7.  PyTaooniUnelC,„U4l.N(>MM  u  anhjdro-bciMoyl  nconinc  ;  it  differ* 
from  bonxoyl-aconino  by  a  molecule  of  water;  picraconitinn  i*  obtained 
by   keeping  uamitiiitt   at   lie  melting  point  (16ff   100*)  for  some  - 
when  acetic  acid  (Uttfll   OYOt  fend  p>H00&UlM  ia  left.     1'yraconitino  is 

an  amor[>hoiiR  varnikh,  h|ianiigly  fioln!»l.'   m  it  r-udily  di-wolvinR 

in  alcohol,  chloroform,  and  other ;  it  gives  a  pale  yollow  pn  npitate  uith 
gold  chloride,  nnd  form*  crystalline  aalu  with  bydriodic,  hydrODT- a 
a&d  hydrochloric  ioJdl.      Pytucoriitin*'  readily  undergoes  hydrolyaia  by 
the  iiflion  unl-,  or  by  poUuli  Or  «imi;i.  QV  with  water  in  i  cloeod 

tube;  the  product*  LN  b  M01     (Old  and  an  alkaloid,  tu  ulndi   tht  Mttfl 
of   !  vi. n 'linn,     i. I  ,  v .  ii. 

|  L's.  Pyruconino,  (J^H^NO^.— This  bono   is   anhydrooconii 
formula differing  from  aooniai  by  QUI  atom  <if  waici-.      It  w  amorphous, 
closely  resombliny  aconinc  ;  it  is  soluble  ii  w  « t  «-i  .iml  rthrr  .  the  Kpieoiw 
aolntiun  hurt  a  eomewhut  nwoot  taate,  and  i*  IrovoroUtory ;  it  combine* 
with  IftJdo  to  form  crystalline  snlu,  which  are  very*  soluble  in  water. 

$  429.  Aconine,  C.JI^NO^,  m.p.  13J'. — Aconine  does  not  cry  nta.1  liae. 
lt«  aquconn  solution  ia  decidedly  alkaline,  and,  like  aconitiiie,  it  in  hevoro- 
Uttury,  although  to  u  lew  degree.     lU  taste  U  bitter,  but  cauaoa  no  ting- 

•  Profeajor  Duoetaa  TounJ,  u  a  roonn»of  two  dutcniiliinliuiis,  21*0  pti  cent  of 
£<1<1,  n:i'l  7  8  \>r-r  vent,  ol'  cliloiiuo.  wludi  OOBM  aatttf  bit  clil  Ivninul*  of  CjjU^ 
<AuClt)N0lr— J&uni.  Chtm.  Hoc.,  April  1893. 
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< ■■!■■.  hun.  AcotUna  is  Tory  soluble  in  water  or  alcohol,  mid  *Iiy,htly 
hlorofonu,  baft  insoluble  in  ether  or  in  petroleum  ether.  It  doea, 
however,  di*»olv$,  in  tho  proaonoa  of  acorutine,  slightly  in  fltbtt  Tin- 
ftqiinotix  j*olijtiiiTi.«  reduce  the  *nlU  of  ^nld  and  silver,  md  tin  I'Vlding'* 
aolution.  A  solution  of  aconine  fcivc*  precipitate*  with  tho  Kvui'tal  alka- 
li >i<Ul  reagent* ;  with  mercuric  chloride  it  giroo  a  copious  yellow  precipi- 
tate, whi«'h  darken*  on  atandi 

ACOU&U  liuifjicliluruir.  I.Ik- hplrnnlnlr,  (In- liyihulinniiiiic.  :n,-i  tl 
phate,  haro  all  been  f  them  salto  arc  1«v-  : i\. 

J  130.  Commercial  Aconitiue  and  the  Lethal  Doae  of  Aconittac— 

mercial  aconitine  ha*  in   the  past  viiried  in  ana  1  1  thai  I  f 

mi  v  .(iimrphoua  mow  up  tu  11  purer  kind  in  white  crystal*. 
Profc**or  Dututan  •  has  recently  examine!  fourteen  tMTtflhfr  some  of 
them  uf  conaidernble.  agSj  and  mdy  found   hfO  tamplea  (one  of  Kiighsh, 
another  of  tier  mail  mukc)  which  approached  in  uielliuK-pouil  and  cryatal- 
Jin.  0  par©  ftconitinc  ;  the  one,  tho  Kn^liiih,  melted  at  186*- 

187",  and  contained  about  3  per  cent  of  tcnzoyl-aconino ;  the  other,  a 
German  ipaoEinaA,  «'m  almost  purr;  the  mrltin.<  I  **7  ■'*        At 

the  proM'iit  time  it  i.-.  however,  not  difficult  to  obtain  laid;  pure  tryatal- 
lin-  leosittOQ  nod  to  away  it  accurately  fcy  datan&lfilng  tin  ptoputfoo 
of  ictji-       1  1..  !■  Tit"  pbyaloIogKcaJ  Mtl< 

aryinitinf'  is.  however,  in   all  raw*  thp  wimp,  th*>  dilfrrtnea  lifing  In 
i.ii.niM   aol  qulita  b  Hm  nd]  doaat oKaUydnaiaifr 

tcrcd,  tlic  phyaiolojfical  action  deponda  wholly  upon  tho  truo  nconitine 
prevent,  the  other  basca  being  pmili«.«Hy  wi LfcoU  tl  >n      ProfeMor 

Plugge  t  ha-  made  aumu  research*.*  cm  the  fatal  dow  (for  the  lower 
animal*)  of  Petit'*,  Merck's,  aj  1  1  uoonitinc.  nitrate,  which  in 

1882  wore  the  purent  in  commerce,  lie  administered  the  following  doaoa 
to  the  animals  mentioned  :— 


TABLK  8H0WIBG  FATAL  DOSES  (FOE  ANIMALS)  OF  ACOMTISR. 
rant's  cmfWAiuin  a  mnutb. 


AataiU  r.Tp*r1inonud  nfim. 

Doff  >:i\,n. 

Dm*  j«r  KQugna.                  JtMOlL 

A  Krnff,    .     . 

■ 

-4    nigra. 

itf      ., 

IB        M 

1   „ 

•50      .. 
-07      M 

ia-0 

;■-  fl 
•10 

•ou 

41 

Death  In  00  Mliiatca. 
.,         20       „ 

..       110      „ 
Bacov«nd« 
FUoovcn  1 
Death  in  21  Miuaica, 

: 

*  Jwm.  Chtm.  A'oa  Tratu.t  1803,  41*1 
t  ^irchiv  ile  1'Aarrn,,  Jan.  7,  IWS. 
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MERCK  8    ACONITINE   NITRATE, 


Animal.*  Expert  men  tod  upon. 

Dom  Given.       Dow  per  KUogrm.j                 Bewlt 

A  Tigeoii,      .... 

1 
•4  mgrm.               16 

1-0      „         ,          40 
2*0       .,                   80 
40       „         '        160 
8-5       „                     2 
10         „                     650 
10         „         i            1-65 
1-65 

Recovered. 

Died  in  110-360  Min. 

»        76-130    „ 

„        60 

..        75 

„        16 

„  16 
Recovered. 

FRIEDLANDERS    ACONITINE    NITRATE, 


Anur.nU  Experimented  upon. 

Dom  Given.  |     Dose  per  Kilognu. 

1 

Result 

A  Frog, 

A  RiM.il 

M                              .... 

A  Dog,    .   !   !   !    . 

A  Pigeon,      .... 

4  m griii  s.     1          160 
10       „            '          400             ) 
20      „                  800 
40      „                 1600           ) 

6       „                      4-11 
24       „                    18-00 
60      „                    85*50 
23      „          1            6-00 
10      „                    334 

Recovered. 

Death  in  more  thin 
60  Minutes.          j 

Recovered. 
«• 
■1 

1* 

The  conclusions  Plugge  draws  from  his  researches  are  that  Petit's 
aconitinc  was  at  least  eight  times  stronger  than  that  of  Merck,  and 
seventy  times  more  toxic  than  that  of  Friedlunder,  while  Merck's  "aconi- 
tinc again  was  twenty  to  thirty  times  stronger  than  Friedliinder's."  Ho 
was  inclined  to  put  seven  commercial  samples  which  he  has  examined 
in  the  following  diminishing  order  of  toxicity : — (1)  Petit's  crystalline 
aconitine  nitrate ;  (2)  Morson's  aconitine  nitrate ;  (3)  Hottot's  aconitine 
nitrate  ;  (4)  Hopkins  &  Williams'  pseudaconitine  ;  (5)  Merck's  aconitine 
nitrate ;  (6)  Schuchart's  aconitine  sulphate ;  and  (7)  Friedliinder's  aconi- 
tine nitrate. 

From  a  study  of  Dr.  Harley's  experiments,*  however,  made  a  few 
years  ago,  there  would  appear  to  have  been  but  little  difference  between 
the  activity  of  Petit's  and  Morson's  aconitine.  Dr.  Harley  experimented 
on  a  young  cat,  3  lbs.  in  weight,  and  nearly  killed  it  with  1B\nj  of  a 
grain  of  Morson's  aconitine;  two  other  cats,  also  weighing  3  lbs.  each, 
died  in  seven  and  a  half  hours  and  three  quarters  of  an  hour  respectively, 
killed  from  a  subcutaneous  dose  of  3Vj  of  a  grain.  Reducing  these  values 
to  the  ordinary  equivalents,  the  dose,  after  which  the  cat  recovered  with 

*  "  On  the  Action  and  Use  of  Aconitine,"  St.  Tftos.  Uosp.  RepoH,  1874. 
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-  1'iftl  to  about  -018  mgrm.  per  kilo.,  while  a  certainly  fetal 
do*p  la  "091  rnjja    pa  kfla,j  therefore,  it  aoems  likely  that  the  least 

'.  il.i.  <1«  '•  f<>:    \h  fMii'-.  :iv    (of  }V(:,'-.  blOUM  DAUbeX  bobltOOB  *07fi   Bid 
"09  ragrm.  per  kilo. 

Man  is  evidently  more  tcnsitivy  to  aconitine  than  any  of  the  doge  or 
rimanted  upon,  since,  in  the  Gorman  cnae*  to  be  recorded,  1'C 
ttgrm.  of  Petit'a  aconitine  nitrate,  taken  by  the  mouth,  pY«  ri*e  to 
violonl  that  it  ww  evidently  ft  dangerous  done,  while  i 
mgrnu.  were  rapidly  fatal ;  but  if  man  took  the  tame  amount  per  kilo, 
a*  clogs  Or  cat*,  hs  ffOOld  n<|ii.ir  B  Uttifl  0T«I  fi  iiigrm*.  tn  In  rtainly 
fatal.  It  seems,  then,  from  the  evidence  obtainable*  that  '03  grata  (2 
mgrnu.)  in  about  the  leant  fatal  dooo  foT  anadult  in  ■<<>  ■  I  ;nii 
This  dose  it  equal  to  "028  rngrm.  per  kila,  and,  of  course,  refers  either 
to  Morion's  aconitine  or  French  arnniui',  the  ulkaloid  beinj.-  taken  by 
the  mouth.  If  given  by  nubcutauooua  injection,  probably  1*5  Ingram. 
would  kill,  for  the  whole  of  tho  poiaan  i*  thon  thrown  on  lh«  QlrOQlitfOO 
:ii  unr  iiiiic,  uxhI  there  is  no  chance  of  it«  elimination  by  vomiting. 

Tin-  I* thai  doe©  of  the  pure  alkaloid  being  even  approximately 
it  ia  possible  to  get  a  more  exact  idoa  as  to  the  suitable  m  'di.-in.il  dcee 
of  tin*  tirictiin*  and  extract,  and  a!w>  to  ntudy  more  profitably  Uli  "'l'ini»- 
Illative  toxicity."     The  English  officinal  tincture,  although  variable  ifl 
etrength,  ruay  for  our  puxpoece  Ic  regarded  no  averaging  1  per  cent,  of 
■Wraloid — that  ie,  in  every  100  part*  by  volnim    tin  n    will   be  I  part  of 
the  alkaloid  by  weight,  and  Fleming1*  tinetnre  may  bo  conafdei  • 
thirl  stronger,  containing  in  every  100  part*  1"3  part  of  alkaloid.     The 
medicinal  dose  of  the  l\B.  tincture  il  laid  down  an  from  5  to  15  min. — 
eqna)  to  from  '005  to  '015  grain  of  aconitine.    The  German  pharmacopoeia 
gfoea  the  maximum  single  dose  as  l  0.0.  (aay  10  min**.),  and  the  minimum 
quantity  to  lie  taken  En  Ihl  tWetttjy-ltmhOttXSttfooi  time*  that  quantity. 
Aa  bcfoTo  stated,  2  mgrm*,  ("030  grain)  °f  aCOOltalM   being  i  OB  i  tared  a 
fatal   doae,   this   in  equivalent  to  about  2  e,e.  (30  fnins.)  of  the  IMk 
tincture,  or  to  1*2  ex.  ('20  minx.)  of  Hntnim/x  tincture,  in  a  single  doae; 
■ad  on  these  theoretical  grounds  1  should  consider  tli 
■ni'l  (n  ill"  :i  >-vn ■•!•  i  f  ppuiipi.  lr  atmflJlt  lively  to  be  fatal  to  anadult  D 
The  usual  laast  fatal  iloan  laid  down  in  radical  Uttfaolopieal  works,  how- 
m  i,  i*  greater  than  thi* — viz.,  3*75  c.c,  (a  dracliw). 

In  1  $63  a  woman  took  70  minim*  of  Flaring1!  tincture,  and  a  graiu 
of  acetate  or  morphine,  and  died  in  about  four  hour*  ;  but  a*  this  was  ft 
COiaplftX  CAM  i»f  poisoning,  it  i»  nut  nf  inui'li  value  Fifteen  minim*  of 
the  tuictuw  caused  very  aerio CU  RJBQptoma  in  the  case  of  a  woman  under 
the  eare  of  I>r.  Topham,*  the  eflecte  lasting  many  hours.  Probably  the 
amoileflt  quantity  of  the  tincture  recorded  a*  having  destroyed  life  u  j  Q 
•  /.......',  i„i:.  10,  teal,  p.  m. 
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the  owe  of  Or.  Male,  of  Itirminsrhara.*  He  died  from  U*  effocte  of  SO 
drop*  taken  in  ten  doses,  extending  over  a  period  of  four  days — the  largesrt 
dot*  at  an  v  one  ||dn  being  10  drops  tLe  total  i|uiinltlv  would  perlisu» 
equal  "OS  grain  of  ocoahine. 

Tlie  P.B.  extract  is  not  a  very  satisfactory  ("reparation,  varying:  mteeh 
Ittfigih.     It  nay  bt  taken  to  average  about  +5  per  cent,  and  if  so, 
lying  the  Mine  reasoning  as  Wore,  from  j»>  to  32  gnu.  (4  to  5 grain*) 
would  bo  o  f  a  lid  doaft.  t     On  the  othor  hand,  there  is  an  alcohobe  extract 
which  ia  very  powerful,  and  averages  5  nor  cent  of  loonhbw  :  40nsgrma. 
(0  grain)  of  r  .    would   1h-  likely  to  bo  fatal      With  mgard  to 

the  root  itself,  3-ftgim*.  (GO  ^rain.*)  have  been  known  to  produce  dcatiw 
nnd  from  the  average  alkaloidal  contents  it  U  probable  that  "6-18  srrm. 
(10  grama)  would  be  a  highly  dangerous  •  1  • «  nn'i  n*exrvhcc  u-ill 

DOW  |  >  ibly  the  whole  of  the  ;  tli:inn;o\  to,  mid  the  tendency 

iriS  bo  to  ttflfci  Qu  pwpaiattooj  ol  neata  .i«-riv.i\.  and,  <■■■;«■.  r..-:.tiv. 
to  make  tho  dangerous  dose*  smaller  than  fa 

§431.  Effects  of  Aconftlne  on  Animal  Life — There  at*  fow  sub- 
stances which  have  been  experimented  upon  in  audi  n  variety  of  ways 
and  upon  no  n  -F  animals  an  aoonilinc  in  different  forms  ;  l»ut 

there  does  not  wem  to  be  any  eeaontial  difference  in  the  symptoms  peo- 
i  in  diiiVni  |  RnftnaJi  ••<\r  iliut  whirh  \*  explained  by  the  orgsnia*- 
Lioti  of  the  life-form  uudci  - -^ j»*i irxn/n t 

Inaecta.— The  author  has  made,  osrj  orimentsj  with  tho  active  principle* 
of  aconite  upon  blow-flies.  An  oxtrncl  was  made  by  allowing  the  ordinary 
tinctan  Bo  avapute  Bpontanaonaly  at  the  lamgmratup  i  ^pher*. 

If  a  minute  dot  of  this  ie  placed  upon  the  head  of  n  blowfly,  ab«OT]> 
of  the  v'.iv-  prin  .-pie  takes  place  in  from  fifteen  to  thirty  minute*,  and 
marked  symptoms  result.  Tho  symptom*  conafat  essentially  of  muscular 
wcnknoA,  innliility  to  fly,  and  to  walk  up  perpendicular  rarfaoai  ;  there 
is  also,  in  oil  cases,  a  curioua  entanglement  of  the  le^s,  and  re-ry  often 
extrmdon  of  the  proboscis  ;  trembling  d  I  h  ^macular  twitching 

are  frequent       \   progressive  paralysis  terminates  in   from  four  to  five 
hi  leoifc  ,  1 1 M-  death  la  generally  *o  gradual  that  it  is  difficult  to 
know  when  the   event  occurs,  but  in  one  caao  there  were  violent  more- 
mente  of  the  body,  and  sudden  death.; 

•  \frrf.  99k.,  vil    \wy\    |.  Mill,     roeted  hj  Ttvlor,  /Vm.  »/  *M.  Juri*.,  vol.  i. 

,.  IN 

t  Hut  thorc  is  a  caw  reported  Hy  Dr.  Vacti«<ll,  of  OerdirT,  in  which  2  train* 
extract  of  oeouiu  Uki-u  in  pill*  pruvcj  filial.     Horn  2  (runs  i*  the  aieliciusl 
laid  down  xt>  h  mnuiuuui  In  tho  ph»riruKu|»cia  :  a  templets  revolution  It,  tlmr*l 
necessary  in  tlir  am  ol  thr-**  netlnc  mnoilles.    So  cttrnot  oi  tfnetme  afaooid  t* 
until  it«*p|iroximst«  »trei>gth  in  active  principles  »■  IstennlaerL 

J  It  mny  l#e  wfll  :o  .piM*  in  full  n  typira!  azparfmant     Six  I'.M.,  I  lililr  <Unct 
stTicorcf  uu  tl.i  hriul  i»r  a  Wuvi -tl).      \' <A\  >ftfl  lotDatsi  sftsi — nialtt**  no  attempt  t* 
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Fiah. — I'll*  ftrt.ion  on   fifth  haa  h«t«n   fltndi*d   by  Srhuli  and   PmnR. 

TLerv    1W    rapid  low  Of  1KM%>i   :tli'l  "Jiniiiii^lir-l    Iii-m  litr-  .    til©   tOCpUfttlwu 

ner^m*  ditto  lit,  Ukd  t >!•-  li.di  rnpidly  die. 

Reptiles — Frogs. — Tho  most  recent  experiment*  on  (tors  »ro  thoso  of 

Plugjfp,  ami  although  his  interpretation  cif  the  nTlClOflMM  in  Html  ]  I 

is  different  from  that  *j£  previous  observers,  the  symptoms  themselves  aw, 

as  might  have  been  expected,  not  ditferont  from   those  do*:rih©d  by 

K-harumow,  L  v.  E'raog,  and  others.     I'lugga  found  no  qualitative 

differt'in-i-  in   tin  I    :m;,    nl    |]m    mum  it.  nil    *:ituplrrt    i)f    ;*••- mi  Lini'_ 

This  fnct  given  the  neccwury  value  to  all  the  old  experiment*  (or  Wl 
now  know  tli.it,  ftlthoagll  they  were  performed  with  impnrs  or  waaV 
preparation*,  y«t  thara  is  no  rwwon  to  h*diava  that  thn  HWUtUlUl 
dosci  ■■  to  any  oiliri  bat  tho  alkftfaid  aocoitizM  i;i  varying 

depreen  of  purity  or  dilution.  Kiogn  show  very  quickly  ftigna  of  woakneoa 
in  the  muscular  power;  the  respiration  inv.-in  abb  become*  laboored,  and 
r-i-i-ji  after  a  fi'v.  minutes;  tli«  heart1*  Lotion  bmonc  -•!<  »  ed  irrajfolar, 
and  then  tops   in   <li:wtl<>l>       Tin    p..i-l(nnl  Li!.    ..till  |    I 

cannot  bo  arw>«t*d  oither  by  olcetricnl  stimulation  of  tho  vatrus  or  by  im 
Ution  of  the  sinus,  nor  when  once  arrested  ran  any  further  contraction 
l«-  excited  in  it.      Opening  of  the  mouth  and     I]  bib  t<»  vomit. 

I'luggo  observed  both  with  liana  irs'a.     He 

considers  them  almost  mvnnubjc  signs  et  ftcumtm.  og,     A  ttopora- 

.>r  Bm  Bra  iii"  nrfaa  >»f  tfu  bodyed  ttu  frog  i*  niaov«ry 

fijllfl.llllls   '   liM'liril.         I'll.lt-'llinil    «i|     till-     I  MI  [till    li    f:iM|i|.-:il,     I«llt    llt't     o"Ul- 

♦tout  :  th'T.:  luiiv  l>c  convulsion*,  rmth   of  a  clonic  and  tonic 

hoforo  death,  but  fibrillar  twitching*  ore  seldom.     (With   ngnd   (••  t- 1 ■  •  - 

ilosa  NOQtHd  to  afreet  froy*.  wo  Ate,  pp.  MB  ami  800  ) 

Bird*. — There   la   a   duMHBtnej  in    Ifa*.   di^rm  i  :..n.    u|    tl 
oconitine  OB  binli.     L  v.  Psttfj  llwuijjit   the,  tMMnttQS  Ittd  CWCtllatJOB 
bat  hula  attiottd  at  tirtt ;   while  Aehw*hnrum<-m-  wftntawd  in  pigeons 

rJjBplm,i,  ilil.itn.tion  of   thfl   pupil*,   vomiting,    ihiverui&    nnl  i mi  It      It 

I  ikcii   th.i:  the   usual   symptoms  observed  on:  some  diiliculty  in 

breathing,  a  diminution  of  temperature,  u  lorn  or  MMKfflltt  power  generally 

(bnt  not  constiinily),  dilatation  ofthe  pupito,  and  COnvuMoM  btfondttUi 

Mannn/U.n. — The  udet-U  \«i;.      mi.   ,  hat,  accordiiiK  to  the  do»c. 
large  dW8  kill  I  1mV  t  >I1  on  their  *idca,  nre  violently 


fly,  grt«t  muicu!«r  w«fc»«§,  no  nwaUifg  M  i       ( illy  nlWllM 

»fUr-j*rtwl  pur.»;>»i«  of  n  o  tlml  the  Uv,  M  MOvtag,  kom  in  ft 

circular  din-*  lion,  ihv  MOM  j«*ir  <jf  lr»^«t  coriouily  brat  forward  ud  iimIha* 

■  Adfly  fttrouj;.    Scrn^r-Bn   mi i) u i ■  I   alwaya fci  OM  »poi. 

:;li..nt  mi....  i...  in   ;   uhni    jiltn-itl    mi   n    lmriflXlU]  «!*»  »iufaiv,  mul  tl.«- JElwn  then 

rtry alowly SndUwd   mini  it  isat  last  imtto  por|i>'  h\U*     thvr*  U 

uow  a  fttnngn  MtangUttaol  ei  fcbi  Ufa     188  taianb        ■■:!■■  tlj  |      lj  ltd 

il#a— d««d. 
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ilaed,  aud  div  La  an  asphyxiated  o 
the  phenomena  tint  observed  nre  generally  to  be  referred  to  the  rc*tora- 
ti-.n.     Thus,  in  on  experiment  CD   0H   hone,  Dr.  Hnrley  found  that  the 

itoneou*  udminulniLion  of  t5  cngrm.  ("01  gniiu)  cauaed  iu  a  weakly 
colt  soma  acceleration  of  the  pulae  ftnd  a  partial  t<iraly*i*  of  tho  dilator 
narium.  Double  the  quantity  given  to  the  snmo  animal  aomo  tiaie 
aitrr,  caused,  in  nix  hour**  mid  a  li.ilf,  *>rne  musrular  wnaknnw,  ftnd  an 
evident  moratory  trouble.  The  horse  recovered  in  eighteen  boots. 
'1  "7  mgrma.  (/j  grain)  pwn  in  the  aamo  way,  ofWr  a  long  internal  of 
tun.',  oauao.1,  nt  the  end  of  an  hour,  more  pronounced  symptom*;  the 
pulse,  at  the  commencement  50,  rose  in  an  hour  and  a  half  to  66,  then 
the  rwpiration  become  audible  and  difficult.  In  an  bour  and  three- 
quarters  thore  w*re  groat  reatleaaneaa  and  diminution  of  muscular  power 
Two  hours  after  the  injection  the  muscular  wc&knew  increased  ao  I 
that  the  horse  fall  down ;  lie  was  alao  conruleed.  After  eight  hour*  be 
begtt  to  improve.  In  another  ctxpcrimsnt,  $2*4  mifrma.  (J  Rtaln)  killed 
a  sturdy  entire  horse  in  two  hour*  and  twenty  miriiit  ■-..  On  -yinptom* 
cuiiiiin-ri<ing  within  the  hour,  aud  consisting  of  difficulty  of  hreatliiixje, 
irregularity  of  the  htttl     KOtiOC^  aud  convulsion*. 

The  gensral  picture  of  tha  uffnet*  of  fatal,  hnt  not  axcaaxivft,  doses 
given  to  dogn,  cats,  rahliits,  &<*.,  rr*rmlilr.n  chisoly  that  nl ready  dnscrilmd. 
The  ht'urtV  i.  in.n  i-  >:  in>t  .-l-ui-.l,  thrti  liecomca  i  jiiick  .uid  irregular, 
there  i*  dyopnoco,  progreaiivo  paralysis  of  the  muscular  powor,  eonvul- 

,  and  death  in  UpKjXlfl       Vomiting  i«   frequently  olwrved,  some- 

tiuu'R  siilivatidii,  iLiiti  very  often  diluULiuu  of  the  pupil.     Niim-timcs  the 

latter  is  abnormally  active,  dilating  and  contracting  alternately.      I>iar- 

M  also  occurs  in  a  few  cam*.     Vomiting  w  inoro  (raqUQnt  when  the 

|>oiflon  in  takes  bj  the  mouth  than  when  administered  subcutaneous]/.  + 


*  The  man  tayoitaat  phy«:iolngie*l  r«***rclica  on  th»  action  of  aconitn  aro  con- 
tained in  lIio  toQowtn|  mski  and  paean: — 

Fllmimo,  \.—.i  i/itotogical  and  if'diemnl    Prvpcrlie*  </  fkc 

Ann.1  >,  to  (vliU-li  aTl  added  ohwriaitana  on  aortial  otlmr  upseia*  of 

aconite,  Mo.  Loud  ,  l«4fi. 

9omitS,  W,   W.— /V  J<  tu  in  Uryaninnum  Ani**aliu,n. 

\.  Patau     dr*.f.  ft&  Am/.,  vii.  a,  138,  mi. 

BOTTOTi  B     1>'  ''■<■"«<'  a.  •■  t  * n  /.'//, /..  f'/tin ..J,»j,iu<4,  4to,  ran*,  1$«S8. 
Acn»«  i  •  —Anh./*  AntUt/tn.  n.  /'A>/W.f  ISflO. 

i;,,M,  —Bmtffa 

KWSRS,  C  —  tScbtr  die  pflt/MtiilOffiteAtii  Wirl-u&yai  dea  am  Annul tim  jt nw  dnnft^ttUn 
Atm<Un$  [Pimaioawniitn,  Aroniltnmn  <\i\$lv:mf>,  A</*»/im),  Svo,  Dorpat, 
1873. 

Ov-iiari*.— Lx  FAmttntd  TA  offtfaM,  4t<».  UentaaUitt,  1674 

Pkax  hk.thim,   M.    A.—)  shfHoifjujU' <t  77i4m* 

*'  rWccwiVmr,  itu,  IVin,  1STJ. 

i  J  !..■■'  fawftftu  aa/'«  j/*ts.  j>j».,  Bttii», 

LB76. 
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Jj  432.  Statistics.— Purine;  the  ten  years,  1S&3-92,  fcbflM  TCN  MOOIldftd 
En   Boglud  .in«'  Wnl'--,   10  .uritli'iii.il  deaths  fium  Urn  various  fun;; 

lie  (19  males,  21  female*);  and  19  MiiciJal  deaths  (!)  inslc*,  10 
females)  from  the  some  cause,  which  makes  a  total  Of  ■  9 

189,   Effects  on   Man. —I    bftft   odQwted    EkbD   EoKOpMfl   medical 

..:iiiv,  -s~  OsMB  of  DOB -miii;:  1>y  aconite  in  some  form  01  other. 
OODUpBH  only  2  c**cj  of  murder,  7  of  suicide,  and  77  wfalofa  W  N 
more  or  loaf  accidental.  Six  of  the  asses  were  from  the  rue  nf  th<? 
alkaloid  itself;  10  were*  fton  the  root;  in  Lwn  rane*  children  eat  tin 
flower*  ;  in  ) .  tin-  leaves  of  tin-  plant  were  cooked  and  eaten  l»y  miitakc  ; 
in  7,  tho  LiiKtiao  wiu  mistaken  for  brandy,  sherry,  or  kSgjaoftl  tlM 
remainder  wore  caused  by  tlic  tincture,  the  liniment,  or  the  extract. 

J-134.   Poisoning  by   the  Root.- -A   case  of   murder    which   occurred 

"Tii-    f\  at  ago  in  America,  and  oloo  the  Irish  cos©  which  took  pla< 

1841  (R**j.  v.  JPObflfay),  wore,  until   bkl  recent   trial  of  Luinson,  tho 

only  instances  among  KngliKhn^wakiuy  peoph*  »if  |.ln«  mm?  of  loonite  Got 

criminal  purposes;  but  if  we  turn  to  the  Indian  records,  we  find  that  it 

b«a  largely  used  from  the  earliest  time*  a*  a  destroyer  of  hun.Mii 
life.  In  1842  a  tank  of  water  detained  for  thi>  two  of  tlio  Uritifih  army 
hi  jiii r.-u it   of  tin-  rrtivatin;:   Hurnuwe,   whk  |>oiftonad  by  inLeutioual  con- 

inattor  rith  &M  In  ti  id  >oot  of  A^/iu'tum  fcrox;  it  was  fortunately 
-discovered  brfia-i-  liiiv  hftHQ  N  olttd  A  preparation  of  the  root  is  used 
in  all  tho  hill  district*  of  India  to  poison  arrows  for  the  destruction  of 
wil'l  beast*.  A  Lepr.ha  iUvit'iImm!  tin*  root  to  a  UriLinh  ullieer  an  being 
^'useful  to  sportsmen  fox  destroying  sfephittftB  and  MgSfl  .  001  -fa.  to  the 
ndi  for  pofctfog  troublesome  relation*)  out  of  the  way,  and  useful  to 

■  ...  iu  husbands  for  thn  purpose  OJ  dMfcCOpIllg  faithless  wivca."  From 
the:  recorded  CMoa,  tin?  powdered  root,  mixed  with  food,  or  the  some 
substance   steeped   in   BpuitoOUfl  liquor,   10  usually  the  port  ahosen  for 

adnnnistntion.      In  M'O  1  U-y  -  <  1  • ,  tl.«   unn  -  wii.<  ; 'Ii.i  <><!  powloi  ,<•) 

n-Diiin  rr..t(  uitxi'il  it,  with  pepper,  anil  atrrwed  it  over  SOuir  gtWO  . 
whii'li  hln:  i-inki^l  and  gave  to  him.  The  mn.11  complninr  1  of  the  hh.iip 
Uste  of  tho  greens,  and  aoon  after  the  meal  vomited,  and  suffered  from 
purging,  became  dflliriou*  with  lock-jaw,  and  elcnehii -.v  oi  ths  hands; 

I    11  about Umo  boors.      Tin-  ehnd   iii  ilili  nnilrm  uppear- 

■  wo*  a  bright  red  colour  of  tho  mucous  membrane  of  tho  stomach. 

OirilSI,  I'  ../'../.-«  AmnUi.- 

ilu  jforwaaysftin,  tfu  //  .  -.  «.  Ui    Aihmwng%  8vo,  Erlanxvn,  1S70. 
Hviajcr,  Dr.  Jon>.  — "Oo   the  Artioo  aoU  Uw*   of  AeoBlttSj"    <^^.   7%a$,  ll<-,\ 

A  .   SrllttOST,  C.  Jr.  —  /  -'HJSIOICS  ifoi  .  '■      < 

Ploooi,  P.  C— "  Untsrtaeansgen  osbsr  iii"  physlolee 

BaadalaMrtcB  ron  a  toaftm,  a.  PwtdeaooaltSii  e»J  ilmHiln  '»■  N^rvao,"  J-*i>«A. 
laar,  3»2, 8.  no. 
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Hie  symptom*  ia  tkia  caw  were,  in  eono  respect*,  different  from  those 
met  with  ib  oth#r  cat**  of  Twwmning  by  th*  tool.  A  typical  cm  m  girfn 
hjr  Dr.  Cherera  (op,  «*,),  in  which  a  man  had  taken  by  aUtnko  ■  sanll 
portion  of  aconite  root.  Immediately  after  chewing  it  be  feJt  a  sweetish 
Uate,  followed  immediately  by  tingling  of  the  lips  and  tonga*,  nambaoev 
of  the  face,  and  nww  vomiUn$  On  adnistiofi  to  hospital  he 
UlltlMll  walle**,  tearing  hi*  tirub*  almut  in  all  directions  and  oonaUntlr 
cba:i^iii^  hi*  riceiuon.  II*  complained  of  a  burning  ecneniion  in  the 
stomach,  and  a  tingling  and  nvmbaaaa  in  every  pert  of  th*  body, 
excepting  hia  leg*.  The  tingling  wna  specially  marked  in  the  faoo  and 
tongue— eo  much  ao  tliat  be  was  couetaatly  moving  tlfce  latter  to  and  bo 

<  let  to  ecratch  it  ajrainst  the  krth,  Belching  and  vomiting  occurred 
almost  incaaeantly,  and  ho  conatantly  placed  hi*  hand  orer  the  cardiac 
region.  Hia  fare  van  anxinux,  the  eyrw  stiff  nard,  tha  lips  rale  and 
exsanguine,  the  erelida  swollen,  moderately  dilated,  and  insensible  to 
the  itiiuuluft  of  light;  the  rwnirauon  was  laboured,  64  in  a  in  inn  to  ;  th* 
pulse  6ft,  small  nnd    feeble.      There   «■   in  walk   from   loan  of 

muaculnr  power,  but  the  man  was  perfectly  conscious.  The  auinaach- 
pump  waa  used,  and  albumen  nnd  milk  ail ministered.  Three  and  thrtc 
quarter  hours   after  taking  the  root   tho  aytnptoma  vara  increased   in 

Tba  tongue  ma  red  mid  swollen,  the  pulae  U.u-i 
Mai  >lower.  Tii t  tingling  nnd  numlinese  had  extruded  In  tho  leg*.  On 
examining  tho  condition  of  the  external  scnaibility  with  a  pair  of  aoUac-rav 
it  was  found  that,  on  fully  aeparatltiv.'  tin*  bladca  atnl  bringing  the  point* 
in  contact  with  the  nkin  over  tliv  atBH  Hid  EbfOalXDa,  In  Call  UfBOl  as 
tough  tbey  were  4  indie*  apart.      Hut  the  sen  1  the 

thighl  .-ind  legawite  lea*  obtuse,  for  ho  rm  1 1  teal  tho  two  point*  distinctly 
when  thoy  wst«  -4  inehoa  apart,  nnd  DOuHnQtdl  to  do  »o  until  tho  distance* 
batwi-.-n  1 ,1  •  points  f"ll  abort  of  ~  I  hnhas,  il>-  began  to  improve  nhoui 
the  ninth  hour,  and  gradual N  h  he  euflVr.  .1  far  one  «>r 

two  «liya  from  I  alight rtmrThfW.  At  in  the  ease  detailed  ([\  363 h  no 
w.it'T  wna  jwhhwI  ffir  n  lo  IS  if  the  blntlih-r  early  I* ml  its  power. 

•  ."1  Poisoning  by  the  Alkaloid  Aconitine.— Ptofatbly  th*  earliest 
uuiUncn  on   record   i«  tho  cose  related  by  Dr.  Golding  I  t&# 

Whit  kind  of  iicomtine  was  than  fin  commorco  I  know  not,  and  nw. 

n-ently  a  person  of  considerable  social  mnk  was  thfl  rabjact  of  iln 
i"-  uiiig,  tl«-  MM  baj  boon  i m ].>erfboUy isportiod.  U  mam*,  howoTw t 
that,  whether  for  pMrjiogoa  of  atiieide,  or  experiment,  or  tw  a  Encdlaine, 
two  plains  and  .1  hulf  nf  ■oanfti&o  woiv  iw.iIIowimI  Tin  -ymptoms  n 
very  Tioli-i.t.  DOS  i  :  ii .-.■  of  vomiting,  cdIIajjm',  ami  atticka  of  luiiaenlni- 
apnvm  ;  tlv  dWriboB  the  vomiting  ns  pooaliaT.     ul%  pttbapftj 

hardly  dHtiVHd  thfld  tl  \>  w&*  aeired  with  n  kind  ot  •/« : 

"    Ltineetf  eol.  i.  | 
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npaum,  during  which  he  cemvn!  m.  |v  kOOftd  ppoB  hu  ebdomen,  and  with 
in  intense  contraction  of  the  abdominal  muscle*,  ho  jerked  out,  as  it 
were,  with  a  loud  aihritit  tlin  mntrnU  of  his  stomach,  defendant  ;.| 
rntly  on  tho  midden  contraction  of  the  diaphragm."  On  attempting  to 
mako  him  wallow  any  fluid,  I  (earful  '•pawn  of  the  throat  Wll  produced  ; 
it  reminded  hi*  medical  attendant*  of  hydrophobia.  Tin-  |  -itn nt  NOOTOMd 
'iiipkti-ly  wkhin  twrnufuur  hniir*. 

One  ol  tluue  cuac»  reported  by  Dr.  Albert  liuwcher,*   of  poisoning 
■11  wifitiu   niu.ite,  povsessv*  all  the  exact  details  of   un  intentional 
NEperioifiit,  ;t  1 1<  1  in  i>f  peruumenl  vnlue  t"  Uixirologfad  liter.* 

A   labourer  id    BooHO,  dxty-m  fBBD  .  Uiin.  and   of  somewhat 

weak  constitution,  snlforcd   from  neuralgia   and   n   plight    mt*  1  mitti  nt 
;  Vt  Cerl  Meyer  proscribed  for  his  ailment : — 

R.  Acouitl  Nitiin,  I  pm. 

Tr.  CbaOOpodii  Amhrortioid.,  100  jrrnu.  M.1  ,8 

Twenty  drx>i>B  to  be  Ukcn  four  time*  daily,      i  he  patient  w  u-tcd 

vi-rimily  I'V  It.  Mi-yi-r  I"  iiwrejiv  the  do*r  until  hi-  attained  a  maviiuum 
Of  r\\ly  drop!  per  d;»y. 

The  d Of 0*  wh»h  the  Dttfl  :i   !  tii .] y  t.u.k,  llld  Lfaj    UlDi  of   tokifi^'  them. 
are  conveniently  thrown  into  a  tabular  form  a*  follow*  : — 

Ne.   I.    IClIOb   14,      7  P-«.       5  drop*  rqiml  tn  MOOltllM  tifr.it-.      I  mjrrm. 


ttr.w.,20 

„  s.  5  j.m.,  ao 

-,      4.  p,  11    .i.M.,  'JO 

,.  C.         ..  1  r.*tj20 

r,    '.  9  r.H.,'20 

.    ;.   March  16,   10  CM,    hi 
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10 
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In  the  whole  wren  dose.*,  which  were  distributed  ov«  i  lit  hours, 
ho  took  9*2  nigTTii*.  (*1  t  v.rnin)  of  ftCCmitint  1  Ittlta 

On   taking   dOH    No.    1,    ho   experienced   a   fooling  of   oon<-Ti 

(Amtmonriofaiffp),  mid  burning  ■proadrng  bom  fefao  axmtb   bo  tlM 

OtODJAi'b,  but    tlii.-    after    u    li!.t,|r    v\hili;    .'ui.-nUd.      Two  hotira  afterwards- 

ho  took  No,  2,  four  timet  tho  quantity  of  No.  I.  Thi-  produced  tho 
same  immediate  «yuij»lums,  but  mxm  Im  bwftrnc  od16\  and  felt  Tory  ill. 
He  had  '«  -  :vc   :'<<  |j  ,%   ibuul  tho  chesty  with  a  burning 

(•••ling  about  tho  throat ;  tho  whole  bod  v  u-i*  corend  with  o  cold  ewoat, 
hi*  tight  filled,  he  boaaai  giddy,  there  was  oxer-  tlar  weakness. 

In-  fclt  rnt  if  he  had  loot  power  over  his  limV.  hi  bldgl  ■■»■  difflooUj  111 
breathing.      DuTIDg  tin    night  lie  p:i  .mi I    no  fl  at  r,  nor  felt  I  desire  to  do 
•0.     About  half  anhonrafter  ho  liml  taken  r.ht«   ih...i«-i:-.     I.   .  . 
violently,  which  reliovod  him  niurh  ;  he  then  fell 

*  l<\Ur\*atiofl$>lUr  durfh  wfrtevm  OaUieu—,  ttebtl  Sivtioni  J-'- 

Dr.  Albert  Batachar;  Srrl.  kttoOcAt  Jr«A/«*c//p»/t,  uw,  So.  '.1,  M,  IW, 


.;••■■» 
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I  '••*«  So.  3,  s-ju*l  a*  before  to  1-6  mgrm.,  be  took  m  lb*  morning. 
Ur  rxp:nrsuxd  almost  pxsstly  the  Mm  jnrmptnsns  •*  before,  hsrt  ton- 
rulnotu  were  added,  especially  of  the  face ;  toe  eyes  were  also  prtcaioeut , 
twenty  minutes  After  be  bod  token  tbe  doer,  Toniiting  come  o«,  after 
whfch  be  again  Mi  bettor. 

He  took  do**  No.  4,  nr«I  hm\  the  same  repetition  of  symptom*,  bat  in 
Um  ir.trrvol  between  the  dosts  he  felt  weolcrr  ond  wooker ;  bo  bod  no 
energy,  and  fait  ee  if  paralysed.  No.  5  won  taken,  and  produced,  Uk« 
the  others,  vomiting,  after  which  he  felt  relieved.  Neither  be  nor  hi* 
wife  seemed  all  thw  time  to  have  bod  any  suspicion  that  the  medicine 
woo  rcolly  doing  harm,  but  thought  that  the  effect*  were  due  to  it* 
constant  rejection  by  vomiting,  to,  in  order  to  preront  vomiting  w»th 
\'«  6,  be  drank  xniieh  eold  water.  After  the*  Ukirtp  the  TJMrt. 
the  jatient  seemed  |o  full  inu>  a  Kind  of  dumber,  witii  ipoat  rr*Ues*ness ; 
oboat  an  hoar  and  a  half  afterward*  be  cried,  "  I  em  chilled  ;  my  heart, 
my  heart  is  terribly  cold.  I  am  dying ;  I  am  poisoned/  His  whole 
body  writ  covered  with  per*fM ration ;  be  was  now  coctvulwd,  sad  lost 
sight  ond  hearing;  Us  oyos  were  shut,  bit  In*  cracked  sod  dry,  he 
osnld  scarcely  ojkiii  bis  mouth,  and  bo  wan  extremely  cold,  and  thought 
ho  was  dying.  The  breathing  wiu  dilncult  and  rattling:  from  time  to 
Bis  iMMflrilfl  .i|wni»  came  on.  His  wife  uow  mode  a  lar^e  quantity 
of  hot  strong  block  tea,  which  ahc  got  him  to  drink  with  great  difficulty  ; 
although  it  woe  bot,  h«  •  Ii<l  D0t  know  whether  it  was  bot  or  eold.  About 
five  n  llOTOSnitod,  Ud  did  ko  ssversl  time* ;  this  appar- 

ently nlirsi.il  him,  ami  lie)  »*uh  iut<<  ;i  «|ui«-t  -K-.-p ,  daring  the  nigh*,  he 
fid  not  urinate.  In  tin-  BOfBI  v  tin  Wife  went  to  l)r.  Carl  Meyer, 
described  the  symptoms,  snd  accused  the  DMsteifiO.  i>o  oonrincsxl  was 
I  a.  Ifi  Tea  t!i;it.  ihr-  DXwIlsEDe  "li'l  n..  lit*    \  ini'toma,  that  he  j>oured 

-Mil  ;i  .jiiaiiLit)    Oi    '^'     -    ::i'  .  «  <   u  .1 1    t- >    I    IBgRBsV  OJ    .uonilin.-    :iit  t.iT.  ,  mA 

took  it  himself  in  some  wine,  to  ihov  that  it  was  harmloss,  and  ordorsd 
thrm  to  go  on  with  it  Tin  BDfitpgj  physician  dSsd  otf  aoonitfna  poison- 
ing five  hours  afUr  taking  (All  Bwdidno,*  In  tha  lur.'iiiLiuie,  the  woman 
(  home,  ond  her  husband  actually  took  a  seventh,  but  smalleT  dose, 
irhioh  produced  smul  u-  grnrptOOM  to  the  fortnor,  but  of  little  Mventy ; 
DO  more  vri\»  taken, 

'I'll'-    i'1  ■■■it  ■•   nf  1 1  i.n  1(111 .1.  nod   of   the   pricking  sensations  so  often 

I    «rin«i(,  m  in  thin  cose  noteworthy.      Botb  <iiurr)iam  and  formication 

■  ■Mt  m  1  third  QUI  rapattfd  bj  Dj    Bi  uohn  In  Uu  *amo 

UI|Tl 

136.  The    most   important   criminal   case    is  undoubtedly   that   of 
I   nit  ..ii-      At     'l.i     Ctatfl      I   dndSft]    t/ourl       ■■    March,     ]>>■_•.   UeOIgl 

Ths  semptOOl  mflwed  bj  tir.  Meyir  arc  to  1m  fun  ml  in  iXaUt.  Tij&aehr. 
fJtnttsLumie,  1880,  No.  16. 
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U<\\v\    faTOtTHj  surgoon,    was  convicted  of   the  BBWIT  *»f  his   brotfosl 
in  law,    IVrcy    Malcolm   John.     The    victim   vu   a   weakly   youth   of 
eighteen  years  of  age,  paralysed  in   hie  lower  limbs  from  old  Steading 
•pinal  disease.    The  motiv*  for  perpetrating  the  enni  I  l.»tmwn, 

through  hi*  wife  (Malcolm  J"hii>  llstcr),  would  f<  <■;'■■•.  Ofl  il  I  >U  >th  uf 
hii  brother-in-law,  a  sum  of  .£'1300,  and,  according  to  the  evidence,  it  i* 
probable-  that  there  had  been  one  or  more  previous  attempt*  by  Lamsou 
OB  the  life  of  the  youth  with  iU'otdtine  given  in  pill*  nnd  :u  powders. 
Honeier  this  may  W,  on  November  24,  18S0,  Lamson  pnrehaA-d  ■> 
KTAina  of  aconitino,  camo  down  on  Dm.  3  to  the  achool  whore  the  lad 
wm  placed,  had  an  interview  with  hi*  brother-in-law,  and,  in 
presence  of  the  hnud-rinuter.  gave  M  il  )iu  Jolm  a  capsule?,  which  ho 
fillttl  then  and  there  with  some  white  powder,  presumed  at  the  timo  to 
be  sugar.     Lamsou  only  stayed  altogether  twcM-  la  the  home, 

and  directly  after  ho  nw  his  hrother-in-lnw  swallow  the  QSj  -i  If.  )n<  left. 
Within  fifteen  minuter  Malcolm  John  became  unwell,  saying  that  hi 
felt  oe  if  ho  hid  HI  attack  of  heart-burn,  and  then  that  he  felt  the 
mine  m  when  hi*  hrot.her-indnw  had  on  n  former  oeotsion  ^ivon  Ihm 
:i  ojijiriue.  pill.  Violent  romlting  soon  let  in,  and  Iih  ruitiplaiuiHl  of 
in  hi«  stomach,  it  senae  of  constriction  in  his  tlm.it,   u  iny  umiMi' 

to  swallow.  Ho  was  very  restless  —  so  much  so  that  ho  had  to  bo 
restrained  by  force  from  injuring  himself.  There  was  delirium  a  few 
minuted  before  death,  which  took  place  alxmt  three  hours  and  three 
quartera  after  swallowing  the   fatal  does.     The  /  n  appear- 

ances essentially  COUsieted  of  rcdn««  of  the  greater  curvature  of 
the  stmua-'li,  and  the  posterior  portion  of  thn  snmn  MgU  In  one 
part  there  was  a  little  pit,  as  if  a  blister  had  broken  ;  tin:  re 
m  wore  congested,  bud  tho  brain  also  slightly  congested.* 
§437.  The  symptom*  ol  poisoning  by  the  tincture,  extract,  or  other 
pn-pHrntion,  ilu  nut  differ  from  those  di-tailod.  A*  untttQll  I'flecU, 
occasionally  Men,  may  be  noted  profound  unoonscioiuinea*  Ub|  lor  two 


•  To  thue  auaa  of  |toi»onin<  by  tl>'  alk*loid  sconitin*  rimy  U  sddedone  M 
raaasust's  Annuatrt  6  SaeVutptiitfs,  1883,  p.  2M.    Tim  i;hwj  in  itwlf  la  of  but 
1 1 1 ; I  —  importance,  »t*  to  illustrate  ttiegn.'al  danger  in  pernJttiuK  the  ill»pcn»lng  ft 
*uch  afitlvo  rt  medio*  of  varying  strength.     A  ^null-man  «i  (Turing  froo     '  tngma 

rls"  wm  prtaenhsri  "  Hottel      itWitihM     E*j  grannie*,  and  directal  oarrfin 
incr«uti  tbr  dfwu  un  i.>  U  ur  BSABsBS]  lASttdmg  to  th«  rlfcd  produced.     Tbo  pre- 
scription was  taken  to  4  pharmacist,  wbo,  instead  of  ju|<|dpnK  Hel 
PQppUsd  wow  other  of  unknown  origin.     T  bs  was  taksu  d«ilj*,  aud  the 

dune  raised  to  foar  granule*,  which  wcro  taken  with  bSDSfll  until  tin  Ibdll  nw 
sxhsnsted.  fie  tbm  went  to  TloCtot'a  f*uWi,.lim»Tit,  an>I  had  n  fash  iQpjtr/,  pn- 
mniaMy  of  tha  aamr  •ubntane*.  but  *  fSTjl  liitlo  OlDS  iftST  h*  bad   Uk»n  Jn«  mml 

do«*o(  feat  grwuule*,  bo  iuflVrod  from  •yniptornt  of  aeeniUuspohu.il  n>-.  hiarUebf, 
vcttifiO,  feet'loueae  ef  the  roifo,  an  I  OMMttor  wcakm**,  «n<l  wm  alurinirijclj  ill.  Ho 
racuY«n*d  ^lior  mum  boms  orsnsdkal  trsstmi  I 
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hours  (Topham'a  cast-),  violent   twitching  of    the  muscles  of    the    face, 

opisthotonos,  and  violent  convulsion*.  It  is  important  to  distinguish 
tfcs  Mytaptom*  which  aro  not  constant  from  those  which  sre  constant,  or 
nearly  an.  Thr  tingling  mid  crwping  sennation*  about  tiie  tongue, 
throat,  lip*,  etc.,  are  not  constant ;  they  certainly  were  not  present  in  the 
rcmsrksble  German  case  cited  at  p.  3$3.  Speaking  generally,  thay  seem 
more  likely  to  occur  after  takiiy  tho  root  or  the  ordinary  madioinal  pre- 
|Kir.itniin.  A  dilated  state  of  tin*  pupil  U  by  no  mean*  constant,  sad 
I  ■•  be  relied  upon.  Diarrheas  is  seen  after  taking  the  root  or  tincture 
by  the  stomach,  but  is  often  absent  In  short,  the  only  constant  symp- 
tmimx  nre  difficulty  »f  hrvatliiug,  progressive  muscular  weakuois,  generally 
'iUjijc,  and  a  weak  intrf nuttont  pulse. 

Ji  43S.  Physiological  Action.  Aconitinc,  sccording  to  Dr.  8.  Kinder, 
is  a  protoplasmic  poison,  destroying  the  functions  of  sll  nitrogenous 
tissue  — first  of  the  central  nnrvoua  system,  next  of  the  nerve*,  and  last 
of  the  muscles.  Accuutiiic  without  doubt  acta  powerfully  oa  the  heart, 
ultimately  paralysing  it ;  there  is  first  a  slowing  of  the  poise,  ascribed  to 
a  central  exdution  of  the  vagus ;  than  a  quickening,  duo  to  paralysis  of 
the  peripheral  teximnatitiii  if  tlu-  v.i£ii*  in  the  heart;  lastly,  tlic  heart's 
action  becomes  alow,  irregular,  and  weak,  and  the  blood-pressure  sicks. 
The  dyspnoaa  and  convulsion*  are  tho  usual  result,  seen  among  all  warn- 
Wooded  animals,  of  ttll  heart  aftWtfon.  Plugge  fonnd  that  the  motor 
nerves,  ami  more  especially  their  intrvmuaoiUr  terminations,  weir 
always  paralysed  ;  hut  if  the  dose  was  small  the  paralysis  Bright  be- 
KooOBpiate.  lUnhm  ami  jTlllMIHII,  on  th*  otJ»T  h  ind,  .«n«dered  that 
tbo  motor  paralysis  had  a  central  origin,  s  view  uot  supported  by  recent 
research.  The  action  of  aconitinc  in  this  way  reetmUos  curare.  The 
muscles  themselves  preserve  their  irritability,  even  after  dose*  of  eeoni- 
MM  which  nre  five  to  trn  times  larger  than  those  by  which  Uie  nervr 
i   i..  :ii;i!nmfl  ore  paralysed. 

199.  Post  mortem  Appoftnmcaa.— Among  animal*  (mammals)  Uic 
appearances  meat  constantly  observed  havs  been  bT|Mn*um  of  the 
«erebrnl  membranes  and  brain,  a  fulnnaa  nf  th*  large  Tains,  the>  I 

rally  fluid — sometimes  hypora?roin  of  the  liver,  sometimes  not. 
W  1 1 '»ii  aconitinc  has  been  administered  aubcutanccmaly,  there  have  beta 
no  inflammatory  appearance*  in  the  stomach  and  bowels. 

In  the  case  of  Dr.  Carl  Meyer,  whu  died  in  five  hours  from  swallow- 
ing 4  mfH  WtfaM  nitrate,  the  corpse  wss  of  a  marble  paleness, 
the  pupils  moderately  dBtML  The  colour  of  tho  large  intestine  was 
pale ;  the  duodenum  wss  much  congested,  the  congestion  being  most 
intense  the  nearer  to  the  stomach  |  the  mucosa  I  is  stomach 
itself  w*5  strongly  hypencmic*  being  of  an  intense  red  colour;  the  spleen 
was  enlarged,  rilled  with  much  dark  blood.     The  liver  aud  kidneys  were 
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>'.y  emigrated,   tin-  1 . 1 1 1  ■  BOOgMMdj  the   right  % <- f :  1 1 :  -  .    oi   tla 

heart  was  distended  with  blood  ;  in  the  pericardium  1 
•  I   hkHj.ly  Benxm.     Tin*  brain  waa  generally  Wood  red ;   in  tho  cerebral 
'i sphere*  thare  wen?  Niml  large  eitvumwrfbod  auboruehnoid  extra- 
raaations,      11m  aubel&uco  of  tin.1   brain  on  section  aLowed  many  red 
bloody  point*. 

la  a  eajo  rocoi  Taylor,  in  which  a  man  died  in  three  hours 

I    eetfttj   a   arnall    quantity    of    aconitino    root,    the    only   morbid 

appearance  found  wan  n  Blight  reddish-brown  patch  on  th  nod 

no  atomach,  of  the  m*c  of  half  a  crown :  idl  the  other  orgnrtfl   I 
healthy. 

J  440.  Stipuration  iif  Aconitine  from  tins  Content*  of  thr  Strniinrh 
or  the  Organ*. — it  would    1  i.itiou*  for  the 

reparation  of  aconite  oikaloido  (whether  from  tho  organic  matUr*  R 
male*  up  tho  plant,  or  from  thoee  eon-ii' n' n  ;.;  nniiuol  tissues),  minora! 
ta  and  a  hi;/h   heat  should  be  ii\uided.     A  1  pet  rent.  BDlphiitic  arid 
dote  not,  Lowcmt,  hv.li.-K.-. ,  U  ari.iiu   ta   the  colli,  SO  tbat  the  proccm 
already  mv*m,  p.  862,  may  he  followed. 

Thr  chemical  examination   in  the  Ijimnon  en«n  wan  entmntpd  to  I>r. 
StcTeawon,  —Tall ill  h\   Dr.  Dapre\  uud  was  conducted  mi  Do-  piiuc.ipie* 
dstsBed     The  oontcnta  of  tho  stomach  won*  treated  with  alcohol. 
digested  at  the  ordinnr  ol   the  atmosphere  ;  the  contents 

WWeelnsdy  acid    lODOBCld  tn  fliia  fimt  operation  waaaihlpd      The  mix- 
ture stood  Hot  fcwo  dsji  .iii-i  ra  (ben  Altered    The  laeoUfak  portion 
wa«  now  exhausted  bj  alcohol,  faintly  acidulated  by  tartaric  acid,  and 
warmed  to  60";  cooled  md  tttSMd,  "«•  Insoluble  jwrt  being  waaliod  *j 
with  Til*-    two  [HirlinNh — that    1-.   lht<    npiritiioaA    ■■xtrurt  iuid 

from  acids  pt*-mdstin|  in  the  content*  of  the  *  ton  inch,  md  All  aio  I..-1 
.  fied  by  tartAn  -rated  down  eepantely,  ucbi mated 

by  absolute  alcohol,  the  io]utlOB»  filtered,  ampornisd,  end  tho  r**i  ]<-.■■  <h- 
■■  1  in  water.    Tin  two  aqueotu  solutions  wea  now  mixed,  an  1 .  ImU.-m 
up  with  ether,  which,  a*  the  SOluttafl  BUS  eoid,  w..uld  not  remove  any 
alkaloid,  but  migbl  remove  various  im,  tits  maldu^,  alter  being 

rim*  partially  purified  by  Other,  was  alkalinral  by  aortic  r.irb<m:ir  •  ,,\  .    the 
iilkaluid  rxtiuctcd  hy  a  uii.amc  of  chloroform  and  i:tln:i.     On  en 
tion   of   the   chloroform   and    ether,  Uiu    resulting   extract    ms   tcjted 
physiologically  by  testing,    nit!    ;iUm  h\  .  .   m  . .         \\\    mean* 

igum     .i  1  h<  1  r  ill-;. 1  ill-. I,  :I:r  i  \\  •  1 1-  isolated  w-miiii  6  ffOD  JlS  IN  I 
the  <■'■  ivrr,  spleen,  ftfid  UULQ,  and  aUo  a  minute  qu.i.it.i,  o|  moi 

I  bine,  which  had  been  administered  to  I  :i I  1  iLient  to  »ubdue  tlio  pain 
-hiring  hi*  fital  nttnek.     WIimi   Uist*<dt  i)ic  [tt*cidinr  nun  I  ■■  ::Iiug 

aeuKitiun  U»ttd  many  boun.    These  extract*  vea  rdiwl  ujion  a*  evidence, 
for  their  phyeiolo^i< -al  effeel  WU  identical  witli  that  produced  bfSODfll- 
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tine.      For  example,  the  extract  obtained   from   the 

torn*  to  commence  in  »  BOW    in  "       B  ud  iwth  in  thirty 

-  ,  ml  the  *ymptora»  observed  by  injecting  a  mciusa  with  known 
wvmuii  .i-  eolBdcW  in  «v<ry  iwrticulnr  iritli  the  fjtupUima  produced  by 
i;i-  i-aii.c  ciaa  boa  bin  ana . 

With  regard  to  the  maimer  of  using  "lift  ic*Uf~  rinoo  in  moat  cam 
extremely  email  j}OtttfftlM   .'f  DM  Mtlvi  prifidpU  will  hav*  to  I*  idenU 

)i»  choice  is  limits!  to  amall  animal*,  and  it  Ifl  better  to  u*  obi 

I n<U,  rather  thun  reptile*.     In  the  Lamaon  case,  autautaneou*  injection* 

.  .yod,  but  it  u  a  question  whether  there  it  not  loos  trror  in 

administering  it  bj  the  nuuitli.     If  two  bttdfthf  Bo$Dfl  ate  lalm.  and   the 

one  fed  with  a  little  Mil,  fco  wM  I   'jiunlity  of  the  extract 

under  experiment  fart*  b  ^  vhiU  :<•  the  .  rl.w  ...mc  meal  mixotl 

with  ft  supposed  equal  daw  of  aconitine  in  giv<:i,  :h a  :h  »ymp;oni« 
nmy  1*  compared :  nnd  several  objection*  to  any  operative  procrodiiif; 
on  ouch  small  animals  nre  obviated  It  ie  certain  thai  any  extract  which 
cause*  dittisol  i  innl'uej*  of  the  tip«  will  contain  euough  of  the  poison  to- 
:n:dl  bird  or  ft  moiiae,  if  administered  in  the  ordinary  way.* 


VI.— The  Mydriatic  Group  of  Alkaloids— Atropine— 
Hyoscyaminc    Solanine— Cytisine. 

TltOI'IKK. 

|441.  Atropine  (Daturine),  CKIVC08.—  This  important  alkaloid 
has  beta  found  in  all  part*  of  the  Atrcpa  Uttadonna,  or  deadly  ajghi- 

shade,  ami  in  nil  the  Wptcu  ■'•  :>'» 

Tlie  Alropa  Mlartonna  i*  indigenous,  nnd  may  Iks  found  in  same  part* 
<.i  BogUnd,  i!iIm»h:;Ii  it  cannot  bo  eeid  to  be  my  eo&UBOD.  It  he  long* 
t"  id.  ../<,  nml   in  g  herbaceous  plant  with   broadly  OTfttt  entire 

leave*,  nnd  lurid -purple  axillary  flower*  on  short  Atalka;  the  >#rrir- 
viwlrt'black,  and  the  whole  of  the  plant  ia  highly  poisonous.      The 
of  the  leaves  stains  paper  a  purple  colour.      The  Boods  arc  very  n 
kldri.  .  :.  weighing  about  90  to  the  grain  ;  thfty  are  cuvi  red  clo 

with  small,  roiu.d  projections,  and  are  easily  identified  bj  ai   (  M"'r|.  u1"' 
may  ta  supposed  to  have  at  hand  (as  b  mortcj^ntia])  samples cidlnVi'iit 

•  Dr,  A.  I<anjr*ard  hea  deseribod  ■  ir-ccim  of  acor.tt*  mot,  named  by  the  JapaiitM 

•4*fl,     From  Lis  experiments  on  frog?  and  labbil*,   iu  I'lijiioUtficsl  action 

scents  not  to  dilT-r  fnm  (bat  Of  acuuitine  RMarally,  Art  JapaniteJu 

,r$  jrth,v,  n.  79.  i mo.  p.  'm. 
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height,  and  ia  found  in  waste  places.  The  leaves  are  smooth,  the  flowers 
white  ;  the  fruit  is  densely  spinous  (hence  the  name  thorn-apple),  and  U 
divided  into  four  dissepiments  below,  two  at  the  top,  and  containing 
many  seeds. 

The  Datura,  or  the  Dhatura-phuita,  of  India  have  in  that  country  a 
great  toxicologies!  significance,  the  white-flowered  datura,  or  Datura  alba, 
growing  plentifully  in  waste  places,  especially  about  Madras.  The  purple- 
coloured  variety,  or  Datura  fagtuoxa,  is  also  common  in  certain 
parts.  There  is  a  third  variety,  the  Datura  atror,  found  about  the  coast 
of  Malabar.  The  seeds  of  the  white  datura  have  been  mistaken  in  India 
for  those  of  capsicum.  The  following  are  some  of  the  most  marked 
differences : — 


Seeds  of  the  Common  or 
"White  Datura. 

(1.)  Outline  angular. 

(2.)  Attached  to  the  placenta  by 
a  large,  white,  fleshy  mass  separat- 
ing easily,  leaving  a  deep  furrow 
along  half  the  length  of  the  seed's 
concave  border. 

(3.)  Surface  scabrous,  almost  re- 
ticulate, except  on  the  two  com- 
pressed sides,  where  it  has  become 
almost  glaucous  from  pressure  of 
the  neighbouring  seeds. 

(4.)  Convex  border  thick  and 
bulged  with  a  longitudinal  depres- 
sion between  the  bulgings,  caused 
by  the  compression  of  the  two  sides. 

(5.)  A  suitable  section  shows  the 
embryo  curved  and  twisted  in  tho 
fleshy  albumen. 

(6.)  The  taste  of  the  datura  seeds 
is  very  feebly  bitter.  The  watery 
decoction  causes  dilatation  of  the 
pupiL 


Seeds  of  Capsicum. 

Outline  rounded. 

Attached  to  the  placenta  by  a 
cord  from  a  prominence  on  the 
concave  border  of  the  seed. 


Uniformly   scabrous,    the    sides 
being     equally    rough     with     the 

borders. 


Convex    border   thickened,    but 
uniformly  rounded. 


The  embryo,  exposed  by  a  suit- 
able section,  is  seen  to  resemble  in 
outline  very  closely  the  figure  6. 

The  taste  of  capsicum  is  pungent ; 
a  decoction  irritates  the  eye  much, 
but  does  not  cause  dilatation  of  tho 
pupil. 


The  identity  of  the  active  principle  in  both  the  datura  and  belladonna 
tribes  is  now  completely  established.* 

§  443.  Pharmaceutical  Preparations.— (a.)  Of  the  leaves.    Extract  of 

*  See  a  research  by  Ernst  Schmidt,  "  Ueber  die  Alkaloide  der  Belladonna-Wurzel 
u.  des  Stechapfel-Saniens,"  Lieb.  Ann/.,  Bd.  208,  1681. 
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Bfflntltmna. — Thwrnidninji,  according  to  fiqnirr*,*  from  0  78  to  I  *T  pfei  oanl 
of  totil  olkiiloiiU.  BeUcukmna  /via  (*«*■(■■«  MA/</iw«").— sumytii  in 
alkaloid  about  0-05  per  cent.     IYn  u»a. — Half  the  strength 

of  thft  jiiiir.  mil  therefore  yielding  nhont  0'O*J5  per  cent,  of  alkaloid. 

(ft.)    Btttudwriu    Rwt. —  ll>'U>nU>i\i»x    i>tii*l-i     n-iiuuiia    20    per    soak    of 

alcoholic  extract  of  belladonna.   J:'  i  etractq/BiUad   I  - -•.  —  Tlii*«-.\ 

tract,  according  to  Squire,*  contains  from  1*6  to  1  •  1 5  per  cent,  of  alkaloid. 
lirNwI'nii"  •:?  in  an  llcoholiu  extract  u-iih  ilic  uldltion  of  CttDphoi ; 

it*  itN&gfh   ||  tbOQj  e^ual   to  0  8    W    MOt    fei  alkaloid.     Beltutiwiv.' 
nf  lina  Aliout  10  per  cent,  of  the  aldo])  ilk    *.  tract. 

(r.)   /'/-      Ufa   ■■■'        I  "'   Di*c*  (lamdlai  atropine), — Thtao   are 

diacs  uf  gelatin,   each  .      •    m  .   tfid    Containing     for 

Ophthalmic  UM  Tpinr  Ki»M  of  ati«|  in»-  .<uiphatr.  BJttUtt  dlBCt  at*  mftd© 
ior  hypodermic  use,  hut  stronger;  oach  containing  j^  grun.  SoUUion 
uf  An  <}ri?f  Sulphate. — rUrengtli  about  1  per  cant  Atropisu  (tint  in ''lit.— 
Strength  about  1  in  60,  or  1*60  |nsr  cent,  of  atropine. 

(<L)  Siramoniwii. -  An  UtttCt  of  tho  MMb  W  oihrinnl  n  :'ri!:  m  .  tli<< 
alkaloida!  con tODt  i*  from  1"6  to  1*8  per  out  Than  is  also  n  tim-tun* 
which  contains  about  006  per  cent,  of  alkaloid. 

J  444,  Proportice  of  Atropine,  C.ii    \"  .  -  Atropine,  h;.. 
and  hyoscum  ha  v*  all  tin-  ltdlftfl    utlMlf  nolftCQAtfCOBttl 

lutim-       At i-i i[.mo  hy  hydroh         -  i :  ■  i  - r  hv  tltBtlM   it  with    hyilrncl. 
acid  or  btQltft  water,  i*  dccompo*cd  into  tropinu  and  topic  arid  ■ — 
0   ii,mi   hS  «-    <;h,  mi  r.\n:.u. 

the  other  hand,  by  hu  :  to  wM  mkI   tropin*  together, 

atropino  io  regenerated.     H(jDM  it  u  proved  hy  nunlyaiis  and  »ynthe»u7  that 
atropine  is  tropic  nri.l  tmj  im-,  Juft  U  neonitino  u  benroyl-acmtiii.'     'I 
acid  lma  been  produced  synthetically  hy  tatting  /f-chlorpln txfl  pTO] 
acid  with  potash,  which  At  ODCO  ahowy  iU  coiwtitui:uhal  l-'i-mulft,  vi*. : — 
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Tropic  ft/id  flu  a  in  cUing- point  of  117°  to  llfi*.     Tropine  i.i  a  four 
Bold  bj  Imted  oxelhyl-m-'  I.v'-|'\U'Imi.',  and  liaa  the  constitutional  form  I  la 

of  r,nn    i  ■  n  "ii^-.ri!  ,     honco  tha  oontfltettaaal   kODDfa  cd 
■tnpbu  ia — 

CUBL-GHC 

^co  -0(Canr-clHr  -  N—cir,) 

Tropin?  is  a  white,  crystalline, strongly  aJkalinu  mm**,  inciting 
and  volaUlmng  at  230'  nndocornpoMd.     Tt  feaclobli  In  vaUr,  a'coliol, 
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and  other,  and  girea  precipitate*  with   tannic  lad  I  hvdriodic 

wad,  Mayer's  reagent,  gold  chloride,  and  mercuric  chloride.  Tropinc 
gold  eh\ m  Ita  at  210*  to  SIS       itropfc    Mid  p  ,'i  0  I, 

point  198'  v>  200\  ami  ientropic  acid  <CJI#0,).  mi.  ..wined  by 

the  action  of  hjdmblocu  add  the  first,  in  radiating  cryrtnla,  melting 
at  1  o i ".  m„;  ,  tj.j.loof  distillation;  tho  second,  in  thin  rhombic  plate*, 
making  about  200",  ami  doI  rolattla  Hi  do  tdA  ibo  gfvea  i  prwipetate 
Of  lK.\utifi!  plate*.  To  obtain  thli  the  corlxuotic  acid  must  bo  in 
excess,  ami  time  must  l>o  given  for  tha  precipitate  to  form. 

Atrupin-  l<rurU'«  crystal*  (nuntly  in  groan  or  tnfU  of  noodle* 

and  prism?),  which  nre  heavier  thnn  water,  and  jxiaacsa  no  etuell,  hut  aii 
unpleasant,  Long-cxwluui  l&  bSHi  E  Uate.  The  experiment*  of  H  Schmidt 
plnce  th«-  nd    I  !  r  ■'.      U  i*  m\>\  fcOMbBVi 

Hcuutilj  in  a  crystalline  form,  hut  thn  writer  hast  bean  unable  t/i  ohuin 
any  crystals  by  vablimatiOD  ;  faxsl  mists  collect  on  the  upper  dine,  at 
about  123",  but  they  uto  perfectly  amorphous. 

Iu  reaction  U  alkaline ;  on*  part  require*,  of  cold  water,  300  ;  ol 
iii-il  i   r,  .'10  ;  of  benxene,  40;  and  cl  chlOfOfono,  .1  [urta 

for  solution.  In  alcohol  and  amyl  alcohol  it  dissolves  in  nlmoat  crety 
proportion.      It  luma  tho  plane  of  polarisation  weukly  to  the  loft. 

•  140.  Teat*.  Atropine  mixad  with  tsUibidd  eofaflrfta  no  change  of 
OOtOUCi  The  name  io  the  case  with  couueulraled  eulphuric  ;icid  in  tho 
cold;  Imi  QQ  hoftttn^'.  then*  cn*uc*  tlie  common  browning,  with  dov 
i  i"iit  of  a  peculiar  odour,  likened  by  Gulielmo  to  orange  flower*,  by 
I>ragendnril  U)  the  flower*  nr  the  Primus  jia/lus,  and  hj  Otto  to  tlin 
Spimavtmaria — a  sufficient  evidence  of  the  untruatworthinca*  of  tLia 
as  a  distinctive  boat  The  odour,  indeed,  with  nraell  quantities,  ia 
certainly  not  powerful,  nor  in  it  strongly  suggestive  of  any  of  the  plant* 
mentioned.  A  far  more  intense  odour  in  given  of!  if  n  ej>eck  of  atropine 
ii  : .ii.-d  t.»  iltyi;.'.  ,vnh  i  f  a- •\v<\  ol  trona  lolaiSoo  tA  bajjtt| 
md   heated  ntrongly;  tho  •cent  in  decidedly  analogous  to  that  of  haw- 

Iiy  Itoiling  a  small  quantity  uf  atropine,  My  1  ingrra.,  with  2  mgnu*. 
of  calomel  ami  a  very  littlo  water,  the  calomel  blackens,  and  oryatals  may 
bo  obtained  of  a  double  salt;  thij  reaction  i<t  however,  given  Hleo  by 
Iiyoscy  amino  and  liomatropinc.  Mercuric  potassium  [iodide  eoluttuu,  '■■! 
mercuric  bromide  solution  giro  amorphous  prccipitat-**,  which,  aftora  time, 
baoooi  BjtitMi.ini',  mi'i  ii.iv.-  .-.'i'i m.-h-rij  ft  Bon  i  - 

A  mlution  of  iodine  in  potassium  iodide  gives  n  precipitate  With  acidu- 
iatcd  salutioDH  ol  it]  DpfXLO  in  even  u  dilution  of  1  :  10,000.  Tannin 
precipitates,  and  the  prccipiUitc  is  soluble  iu  excoaa  of  tho  reagent.  If 
atropine  bo  dissolved  in  dilute  hydrochloric  acid,  and  a  ft  per  cemt.  of 
oiihl    chloride   solution    lia   added,  a    pr»>cipitate   of  n   gold    comjiound 
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(Cl7HJ3NOsHClAuCl>)  wparotw.   The  pMOSpititt  i*  in  like  fonn  of  km 

ur  needle- ;   np-ltin^ pnml    P7*.      Ou  boiling   it  with  vuUr,   hoWOTMi  it 

melts  into  oily  ilrops  and  tbia  peculiar  bcl  wishee  it 

the  onalop;ou*  anlt  of  hyoacy-r.  h  ,!..<■    no!  melt  m  boiling  w  i 

The  parentage  f  pild  taffc  on  a  I'.nmbuatinn  of  atropine.  ^ml«l  chloride  is 
31*35  per  ceuU  100  parte  of  the  goU  suit  art  equal  to  10  2  ol  atropine. 
A  jiljitiiiuni  nM  iiniv  .ii:;n  be  i .  \<  i  i  ir;  [jtfag 

29"0  [tor  rent,  of  pi  lT-mum. 

Vltali'*     t«*t     U     ;lli|nt!i:il         U  :ti-     pKiilllrll.Hi     n]      ;i     \|im  1 

colour  with  alcoholic  potoah  after  oxidation. 

The  tc.it  tiu-iv  bfl  allied  a*  follows  •— Kqunl  parte,  cay  1  mtfrni.,  of 
idtrate  of  sodium  Mid  <•(  tin  ed,  arc  tii.Im.iI  together 

a  yl»M  rod  on  a  porcelain  elab,  and  to  this  mixture  1  drop  of 
milphniK  u<-id  i.1  iMul  ;  l hi-  ::n*t  ire.  [fl  flptond  OUl  Ifl  I  Gtffl  BZffl  i  upon 
this  ic  strewn  a  little  powdered  potassium  hydrate,  and  finally  1 
of  alcohol  added;  n  viul.t  colonz  LI  produced  which  paw*  into  a  flno 
red;  according  to  the  author  of  the  test,  O'OOl  uigrm.  of  fttxqpuH 
sulphate  cau  by  thin  teat  ho  detected*     Btl  v BaniM  ob  MX    I  Ui  IM0t&  n. 

Atropi"       hrO  ii..1ritpi!ii'(   and    hyDMyUDBM  allOV   Ml  alkaline   reaction 
with    |ihi'iiiilpl.tlialriii  .    .i!: ■fpiiii*.   and    lnHiiul.iUt ijiiii"   vivr.    .1    pTGClpi 
with    BfOlf       Uyoacyanmie,  not   cocaine,    precipitates    HgCSy    and   ia 
alkaline  to  litmur,  but  not    to  phenolphthalein.     Atropine  bohoxen  an 
follow*; — (1)    SodfttZfl     :iitr:it<\    sulphuric    arid,  nnd  ■    LttdSuXH 

hydroxide,  gftVBS  a  flolftt  colour;  (2)  the  teat  us  before*  but  witl  nit 
instead  of  nitrate,  givca  omnRC  colour,  which,  on  diliii  nriftfa  MdfatSl 
hydroxido  solution,  changes  to  red,  violet,  or  lilac ;  (3)  when  heated 
with  glacial  runic  acid  md  mlphllXffl  IfiM  rOJ  a  luflSdent  Lime,  a 
greenish-yellow  fluorescence  L»  produced. — FlUrki'jtr,  1'harru.  Journ, 
.  [-.'■),  v.i  ■■:-...  p.  601-603 

The  two  alkaloid*,  utryehninn  nnd  atropine*,  am  not  likely  to  bl  i  EtflO 
together  in  tin;  btUDU  body,  bul   th:it  it  i:iuy  soiiirtiiiir«  DOCUV  Efl  -In IWB 

h>    |     rasr     ii.TMiil-d     tj     T.      BUllil    "  \      p.itii-nt     ill     lli-    ii ■•    ;>:l;il    .1      l';nl    n 

had  for  some  time  l>«cn  treated  with  daily  injoetiono  of  .'J  mgrro*.  rg| 
strychnin©  nitrnto ;  unfortunately,  ouo  day,  instend  of  the  3  rajrrma.  of 
strychnine,  Hip  nmfl  inuiutily  of  fttapSnfl  Bllptlftte  Vflfl  inicri.^l,   ud  Urn 

pstfc  at  died  ftfti  i  a  fon  hooiBi  with  .\yi .  ■•.  ■■.     ■;  .  ;r> ■;  i-. i.n  ■■ 

Mn  cliotiiK-al  tfutnifiit  of  the  riflcora,  a  mixture  of  alkaloid*  waa 
obtained  wliioli  did  not  pivo  either  the  roa-nions  of  strychnine  or 
».f  :itf»jiiiii'.  To  t'-**t  tin-  |«>saibility  of  these  alkaloids  obscuring  each 
other'*  rcootionR,  mixturca  of  3  per  c«nU  solutions  (the  etwngth  d  the 
inJMtion«)ofaU-  ]  fa    ulphato  and  utryrrhninr  nitrites  ro^'Ji.T, 

and  ktryi-lu  nir     <•  |r,l  fop  ],\  (hi-  dxchxOrntta  and  mlphtmc  Moid  tc*L 
•  ffacatfa.  xxtt,  I.  347-300. 


374 


POISONS  :  T1IE1R   EFFECTS  JLXD   DETECTION. 


(§443 


A  mixture  of  equal  iwrt*  gave  the  stryrhniw*  reaction  very  clearly, 
;i  in-t  at  all;  1  etrydiaine  with  3  of  atofHM 
gave  strychnine  nacUOB,  bat  not  tliat  of  atropine ;  1  rtrychntn*  with 
4  atropine  gava  indiitinet  reaction  for  both  alkaloids:  I  of  str.ri 
with  ft  of  Atropine  gave  a  momentary  atropine  reaction,  the  violet  was, 
however,  almost  immediately  replaced  '  DOloV.     Viuli's  rtoctaon 

was  not  clearly  shown  until  tha  mixture  wai  in  the  projiortion  of  9  of 
atlOplne  to  1  Otf  ■tryenmm«l  tilt  mixture*  in  tlw  proportion  of  3  Ktrjtli- 
DJM  md  1  atropine  will  give  distinct  mydriasis* 

In  such  o  case,  of  course,  the  strychnine  should  bo  separated  from  tin 
atroj  ;  ran  he  attactad  by  precipitating  the  strychnine  aachrotnate, 

Altering  and   B  from  tin-   Hln   tin*  atropine  by  alkalising  and 

-li.ikni;'  it  ml  vM)  ■•thcr. 

Thi-  atropine  may  l*  luth  r  pa  tin;*  it  into  oxalate, 

.  1 1  -  --.  .1  V:  n:-    Tl  |    (B  '1  I''"     IB     II     ■nctil     :.    .(llii-illy  Ol     I  lOOln  0    I  I    |  >n-il  ■  !.■,     -In  I 
i:;    !::■    .M.Viif    mi!     R  1 1  1j    t-lin-i    .    lin-    |  m  -ipilji!*'    in    rrtlliY:**!*, 

dissolved  in  as  small  a  quantity  of  wotcr  as  powible,  the  water  made 
alkaline,  and  the  brwe  shaken  out  with  oUht 

rhemo  nU  ibto  M  In  itropdtoj ,,:  i ,r  "'  ft*  '  |,-,!li  ''"'  illoalold^  li 
its  tetfofi  m  iIp  Hi  j  a  solution  of  atropine,  oven  w  weak  ue  1  ;  130,000, 
causing  dilatation,*  This  action  on  tho  iris  has  been  studied  by  Kuyter,t 
Dondort,  and  von  ilrwfc. 

Tin.  uctmii  \*  IomL  Mttog  effect  wlnu  in  dilute  solution  only  0Q  kill 
oye  t.i  h-Iim  1.  ii.  l.n  ■  Vr.ii  ipi  li-l  ■  ,-  .  i  ■  I:  ■  lir.<ii  |>rodO06dO0  ttntjtfl 
of  frogs,  not  only  in  tho  living  subject,  but  aftar  tho  haad  has  haan 
severed  from  the  Ik  sly  aud  deprived  of  brnin.  The  thinner  tho  cornea, 
Uwquickcr  the  dilatation;  tln'p'iim,  the  younger  the  person  or  animal, 
th".  in ■.!.•  inuUe  for  experiment.  In  frogs,  with  n  eolution  of  lr-TtO, 
dD  ii  «-i.  I,  DOmmcOCM  in  nbout  five  minutes  ;  in  pignona,  oovon  mJM 
and  in  rabbit*,  Um  minutes.  In  man,  a  solution  of  1  ,120  enramanen* 
to  act  in  ubout  six  to  seven  minutes,  reaches  ita  higheat  point  in  from  ten 
to  fifteen  iiuiiTitei,  and  p^rmst*  BOM  or  less  for  eix  to  eight  days.  A 
solution  of  1  •  4S()  acta  first  in  fltWn  to  twenty  minutea,  IBd  MMflilW  ita 
greater  po£&4  in  twenty  niinul*-*  ;i  ojiulimi  uf  I  .  i\0""  in;iiucn  from 
three  quarters  of  an  hour  to  on  hour  to  show  its  effect.  Dogs  and  cata 
are  far  more  sensible  to  Hi  influence  than  man,  and  therefore  more  suit- 
able   for   OX|»*riuirut.       if    tin-    expert.    rli<n>-f*\    lie    m;i\    i.'rxriy    the    pmnf 

Upon  himself,  controlling  the  dilatation  by  Calabar  bean  ;  Lmft  it  is  seldom 
neocraary  or  advisable  to  make  pergonal  trials  of  this  nature.* 


'  lit  Adione  Atrofitr,  Krltadonnt*  \n  Irulrm,  TraJ.  s<l  Klisn.,  38&X. 
+   Arth,  OpMthnl.,  iv  S«S,   1804. 

;  Jl.  lx  I  ■■            ''»npk  JUnd.,  xc,  09                  RUeeetlad  in  KprodiiaiiR  atropine 
bj  h—tmjl  beplni  sn4  \x*u'w   idd  Rtta  bj^rJOOhleri I,  L>y  auUtiloiui^  vmiuua 
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I  U6.  Statistics  of  Atropine  Poiooning. — Bboa  fttoopbM  El  blCttn 
fitinciplo  of  belladonna  and  datura  plants,  and  every  DOftlOfi  uA  'iit-xo — 
root,  aucdx,  leaves,  anil  fruit— ho*  canxed  toxic  symptom*,  pohonhg  by 
any  part  of  thctsc  plants,  or  by  their  ph.  ■  al  or  other  preparations, 

may   bi>  i-i  i    '.m.Ii     iri'l  propriety  nn   atropino  poisoning.      Our 

I <:it)i  itatistica  for  the  ten  year*  ending  lSMp  MQOfd  79  deaths 
(0Ctntk«a&d  29  females)  from  atropine  (fox  the  hum!  port  registered 
BBdei   :I.'   1    m]  of  Ivlladomia)  ;  29  (of  86  7  i  l.il,  the 

rcat  DCcidonUl. 

Tbr<  ynvii  ■-'.  mjtiihcr  of  the  LCQ& Ifi  i ■  ll  MM  iriac  EWJIO  talftaka  i'l 
pharmacy  ;  thus,  belladonna  leaven  have  been  supplied  fur  ash  leaves ; 
the  extract  ■  f  r.clliiiionna  baa  hcon  given  inxtead  of  ox  tract  of  jui. 
fl  i  alkaloid  iUolf  hat  bcon  dixjwnacd  in  mUtakc  for  thorn*;*  n  D 
airiuu?  and  rnurvrllomU  stupid  miniake  h  OBC  in  which  it  was  dispensed 
ad  of  awnfectida  (Scnaaenstcin,  tip,  -',  p.  359),  Further,  valerian- 
ate of  atropino  baa  boon  accidentally  miV  M.r.il  |.  i  n.  :  i», , 
and  Sehauenxtcin  relates  n  case,  in  which  atropino  anlphat"  waa  adinmix- 
tercd  subcutauoouxly  initead  of  morphine  sulphate;  but  thn  rv-MilI  wax 
not  lethal.  Many  other  instances  might  be  cited.  The  extended  QM  of 
atropine  a*  on  •■\ti-ni.il  ippHtttiOB  tO  Qm  VJ4  naturally  given  ritotoa  few 
direct  and  indim-l.  aordrianta.  Sorioua  xymptoma  luive  ariam  from  the 
solution  reaching  the  phnym  tbroagh  tin  liuhiwii  uid  nose. 
A  curious  indirect  poisoning,  eauxed  by  the  uso  of  atropino  an  n  - 
null,  b  r'liN'd  by  Schnuenxtcin.t  A  person  Miffcrcd  from  ill  Um 
IJIU|ADXIU  uf  atropine  poSsoaiag ;  but  the  channel  by  which  it  had 
obtained  accea*  to  the  system  waa  a  gTeat  mystery,  until  it  wax  traced 
to  some  coliuo,  and  it  tttt  th.-i,  found  that  tho  cook  End  fttaiMd  thia 
eofloo  through  n  rortain  piece  of  linen,  which  had  been  used  month* 
before,  soaked  in  atropine  solution,  ns  a  cullyriuui,  and  had  been  cast 
aside  aa  of  no  value. 

£  117.  Accidental  and  Criminal  Fofaonfiig  by  Atropine,— External 
applications  of  atropine,  are  rapidly  absorbed,  r.;/.,  if  the  foot  of  a  rat  bn 
stepped  for  a  little  while  in  a  solution  of  the  alkaloid,  and  the  eyes 
watch i ■  3,  lil.iiution  of  the  ptipil«  will  aoon  bo  observed.  It  thfl  xUn  is 
broken,  enough  may  bo  absorbed  to  cause,  death.  A  case  tx  OB  EMOZd  Ifl 
*liiuh  21  yrm.  of  atropine  aulphat..  ..ppli-d  as  an  ointment  to  the  abraded 
skin,  was  fatal.  I  Atropine  haa  also  been  absorbed  from  the  bowol  ;  in 
nic  Acidi  for  lb,-  trvpft  add,  ha*  obtained  »  traola  isriei  <>i  Mnpooadi  to  valcn 

hi  has  pirun  the  nxiiut  of  tnrfxirtfx,  Onu  of  tkaaa,  bjPflW) toluol  (amygtlalic) 
ute,  he  has  ikitii,-<i  taaMfrayflM  H  •Ulatas  tho  pupil,  bat  fac  less  poitoiiouv 
than  strop)  it» 

•  H  .!.:,  /v  Kfcdu  Mnpiti.  Dim.  flalh,  1863. 

t  UaKhka'x  ffandhvr), 

;   Flow.  Ztitxhr.  /.  Chir.,  1W3. 
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one  cone,  a  clyster  containing  the  active  principles  of  .'-2  gnu*.  (80  grains) 
of  belladonna  root  wu  administered  to  a  woman  ?w«nty-«iv*n  yfun  nf 
uyi\  and  caused  death.  AllowiriK  tli*  root  10  have  been  carefully  dried, 
and  to  contain  '21  per  cent,  ol  ulkak-id,  n  would  teem  that  00  little  as 
I0"9  mgrru*.  (*IS  grain)  may  *vcn  prove  fatal.  If  left  in  contort  wiih  th* 
mill  msaooi  maxnboanA  :  11a  berries  and  etramanium  leaves 

and  seeds  am  eaten  occasionally  by  <h  I  fa  a  A  remarkaUe  scries  of 
poisonings  by  belladonna  burin  QOOUgttl  in  London  during  tho  autumn 
u!  IMi. 

Criminal  poisoning  by  atropine  in  any  form  ia  of  excessive  runt)  in 
I  11  .|-:  and  America,  bat  in  India  it  ha*  been  frightfully  prevalent  In 
oil  the  A  M  k  cases  the  substance  used  hat  boon  one  of  tho  varioua  apacica 
J  .li»  ir.i  :iinl  in  Mv  ;  !p'  In  :m.  .'.  I  .  r  ;  rOOBd  1  '-'i  -,  "i  .1  fflooction  I  !  the 
seeds.  In  120  cases  recorded  in  (ftp  |  ud  uork*  SO  Indian  toxicology, 
I  rind  no  lean  than  63  per  cent,  of  the  caaea  criminal,  19  per  cent,  suicidal, 
nnd  L8  per  cent,  accidental.  In  noting  theae  figures,  however,  it  Dual 
lir  bonui  in  uiiiui  r.IiuL  ktniuii  criminal  cns«*  arc  mom  certain  I©  be  re- 
corded than  any  othet  case*.  The.  drug  hoa  \xon  known  under  tho  Sonwril 
name  of  ithatoora  by  the  Hindoo*  from  mo*t  NHOtfl  iiniw,  It  was  largely 
used  by  tbl    I'lri    ■,  "illuT   for   tht  ptOpOM   dJ  Bl  th'Mi  victim  ui 

fur  killin.:  bim  ,  by  loose  wive*  to  ensure  lot  ,1  time  tho  fatuity  of  their 
husband.-' -,  iinda   liil-..   it  sectu*  hi    Indian  history  to  have  played  the 
peculiar  fH$  of  a  state  agout,  and  to  havo  boon  used  to  indnM  the  EdlOOj 
BaADity  of  persons  of  high  rank,  whose*  rncnlal  integrity  was  con* 
aidcjed  .iangcroua  by  the  despot  in  1  "Wi :       ' '"'  Hindoo*,  by  ccnturioa 
<..   iu-!i.-ijctj  bars  etteiaed  nob  doxUrltj  la  tbo  unol  tbi  "daton    m 
to  rai*o   that  kind   of  [Kiisoning   to  an  art,  so  tlml   Dt  Chorea,  in  Ida 
.<ii  ./'»''/"  wiener,  for  /m/7a,*  duclurca  that  "there  appears  to  be 
U  dng  known  in  the  proacnt  day  which  npMBDb  in  fa  cllccts  ao  close 
an  approach  to  tbo  ayitem  of  lltfW  poisoning,  1"  Iteved  )>\   mniiy  to  have 
>  in  poetised  in  the  Middle  Agi**, 

$  448.  Fatal  Dose.— It  i«  itiipoasible  to  atate  with  precision  tho  exact 
quantity  which  may  cause  death,  atropino  being  ouo  of  thoito  aubatancca 
whoae  effect,  varying  in  different  coses,  scums  to  d&petid  on  special  con. 
*titutionnl  tamiancil  or  kUn/nenofM  of  the  individual,  Home  perauua 
take  a  comparatively  large  amount  with  impunity,  whilu  othor*  ecaroi-ly 
boar  a  very  moderate  do«e  without  nbfbltiag  unpleasant  ayinpu-ma 
Eight  mgrnw.  (J  grain}  hlTfl  btttl  kMHn to  product*  poiKonous  yytiijitonis, 
Bad  1S9  gnu.  ('2  grume)  death.  We  may,  therefore,  infer  Unit  about 
'OO  lw  ^.nii.  (3  grail  1)  wnild,  mi  -in-.-  |  -<l  by  Pemedi«.',  pn-ilml  i>  acl  Eatallj  ; 
but  very  large  doses  have  been  recovered  from,  especially  when  treatment 

I  HI*  II  pt. 

*  Dr.  Chorar'A  work  contains  a  rory  good  Uintory  of  datura  cHiiiinul-poiaonl&c 
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Atropine  i*  and  in  wterj&irj  paction  faun  3-*  to  64'$  u>t:ra«. 

(J  to  1   grain)  and  more  luing  administered  mil  ly  to  homos ; 

but  the  extent  to  which  thin  may  be  douo  with  aafoty  in  not  yet  estab- 
lished. 

S  449.  Action  on  Animals,— The  action  of  atropine  has  been  studied 
on  certain  beetles,  on  reptiles  (such  ap  the  wlumnndcr,  ■■;  ;,  and 

others),  on  guinea-pigs,  hedgehogs,  raU,  rabbity  fowls,  pigeons,  dogs,  and 
cats.  Among  the  mammalia  there  is  DO  MMQti&l  difference  in  the  symp- 
toms, but  great  variation  in  the  relative  sensibility  ;  man  fiNU  the  most 
neDftitivo  of  all,  next  to  man  come  tin' <M:'ii.wir:i,  vhlU  Um  ln'Hir.  h.,  uvl 
<wriiv:iidly  tb«  nulcutt*,  oftVi    i  i"  i  nirinhlf  irMMtanm  ;  to  Fuhik 

the   lethal  dosw  for  a  rabbit  in  at  least  '79  in^nn.  DM  kilo.      It  is  the 
general  opinion  that  rnbbitti  may  cat  sufficient  of  the  belladonna  plant  U) 
t.-t.:  .  i    ii.ii    iletili  poieonouH,  :inJ   \.-r   !m<<  »n  inula  thetnselree  inay    ' 
in.  <l;-i;ii -!i;unr  in  In  i  it  tliits  mual  not  be  considered  adequately 

established.  Speaking  very  generally,  the  hiwh«  i  the  aulmej  OTganfoetion 
the  greater  the  sensibility  to  atropine.  Frogs  nro  affected  in  n  peculiar 
ruantu  r.  Arconling  to  tlii*  roiearchus  uf  Kraser,*  the  animal  i-  fits!  p&n 
lysed,  and  ouiiid  hours  after  the  administration  of  the  poiftOn  li' 
lean,  the  only  li^n*  of  life  being  the  existence  of  a  slight  movement  of 
the  heart  and  muscular  irritribility.  Ait.-:-  b  period  of  from  forty-eigla  1" 
actcnty *W0  hours,  Uia  fom  limbs  UI  sCU  d  witli  tetanic  aisimua,  which 
develop  into  a  strychnine-like  tetanus. 

§  4&0.   Action  on  Man.—  When  etropiii"  i  '^1     ubcuuneoualy, 

tin*  nyiiiptiMiM,  fls  Id  usually  the  mi'  wuh  dmg«  ediniulfltered  in  this 
manner,  may  come  9Q  immcdiateU,  iU<:  popil  not  iuice^iuotly  dilating 
almust  before  the  injection  is  finiahed.  Thia  is  in  no  way  eurpn 
but  there  arc  instances  in  which  decoction*  of  datura  seeds  have  lieen 
•dminktoied  fegr  ttlo  tftoumdi,  and  llir  cnrmiieucnm'nt  nl  xymptOHUI  ha* 
been  as  rapid  os  in  poisoning   by  OfluHe  Of  «t«8   ptiuric  add      In  a  ease 

I  in  India  in  Jafy  1  B  •-,  the  prosecutor  declared  that,  white  »  pi 
was  handing  him  a  fefti  of  water,  the  prisoner  snatched  it  nway  mi  prr- 
taoca  of  freeing  the  wmbur  from  dirt  or  straws,  and  then  gjavu  El  t"  bin 
lie  then  drank  only  two  mouthful*,  and,  GOUapleJaiOfj  of  t  >  l.ittor  taste, 
[i'll  down  ineenetUa  within  forty  yards  of  the  spot  where  he  had  drunk, 
ui  i  Inl  nor,  racover  his  sensps  until  the  third  day  niter.  In  another  caw, 
;i  in.-iii  wu  struck  down  a  iud<2enl|  that  bli  bet  ■■*•  scalded  by  some 
hot  water  which  h.;  was  carrying.—  Oh*r>  nfc 

When  the  sowU,  leaves,  or  fruit  of  atropine  holding  plants  are  eaten, 
there  is,  however,  u  vMjpuppreriaJih.1  [»tioi1  U-for*'  tin-  M-iiipioiiis  «.:oiu 
De&Cftf  and,  o»  in  the  case  of  opium  poisoning,  no  very  definite  rule  can 


KM,  Hay.  AW.,  rol.  EST.  |».  41V. 
Msy  1889,  p.  357. 
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id  down,  bm  usually  the  affect*  are  arpprisnrrd  within  half  an  hour. 

Tlit  first  sensation  b  dryness  of  the  mouth  and  tiroat ,  this  continue* 

iiKwawriK,  and  may  ri»o  to  such  a  d«jr,w«  tliat  the  swallowing  of  liquids 

in  an  impofiiil.il, ty.     In*  diflV-ulty  ia  swallowing  doc*  not  seom  to  be 

nitinly  (li'ion.lr-tit  on   the  dry  vliU   of  the  throat,  but  in  alio  due  to  a 

•jiwmodi':  DOItkM  itiflB  of  the  pharyngeal  muecle*.    Tiseore  •  found  in 

ae  such  constriction  that  hrt  could  only  introduce  emetics  07  j»a*»- 

iug  a  catheter  of  small  diameUr.     The  mucous  tnomnrmnp  El  reddened, 

mid  the  voir.©  hoarse,  t     TI10  inability  to  swallow,  and  the  changed  roioe, 

KOM  Utile  resemblance  to  hydrophobia— a  resemblance  lightened  to 

|h«   OpaSal  niTjitl  l.v..i:  iTi.-lnmion  to  blu»,  whicdiwoms  to  have  boon  occa- 

fiinn.illy  olw*>rv*d  ;  thn  pnplla  am  f.irly  dtlntiNl,  anil  tlir  dilatation  may  be 

marked  and  extreme ;  the  vision  is  deranged,   letter*  and  figure*  often 

appeal  duplicated;  the  eyeballs  are  occasionally  retu«rk:ihl\  pmroinont, 

lad  ganattHy  eongeated ;  ihi«  skin  1b  dry,  even  vary  anal  lead 

i|»iuM  :tTr<"4tiQ|  the  Duteneona  aacretfai    Is  IUi  reaped  etenpfiwd 

pilocarpine  are  perfect  example*  of  mU^Ofiiaa     With  the  dryness  of 

akin,  in  a  Iatrc  percentage  of  eases,  occurs  a  scarlot  rash  over  moat  of  the 

This  Is  generally  I-Iim  ra*»  after  lar^t  doaes,  but  Stadlcr  H«  tin- 

mh  produced  on  a  <li'  month*   old    by  -3  mRrni.  of  atropine 

sulphate.     It  appeared  throe  minutes  after  the  doae,  lastvd  five  hour*, 

lured  by  a  renewed  doee.]     The  temperature  of  tha  body 

h i l ti  Itrge  doses  is  raiaed  ;  with  small,  somewlu    Ltflfeud      Tin:  puis*  is 

itn-r MMd  hi  frequency,  and  w  always  abovo  100— mostly  from  116  to 
120,  or  oven  150,  in  the  minute.  The  breathing  is  at  first  a  little  (lowed, 
and  then  lery  rapid.     Vomiting  is  not  common  ;  lh  r*  may  be 

paralysed  no  that  the  evacuations  are   in\ 

spasmodic  contractions  of  the  urinary  blsddor  Thi  Benoui  *y*toni  is 
profoundly  nffeeted;  in  one  case  than  VUI  clonic  spasms,?  in  another, || 
euch  muscular  rigidity,  that  the  patient  could  with  difficulty  Ik  placed 
on  n  i:h:iir.  The  lowor  cxlremiUe*  are  often  partly  paralysed,  there  is  a 
want  of  co-ordination,  the  person  reela  like  a  drunken  man,  or  there  may 

•  Go*.  ArW..  16W. 

I  A  f-i- ui  "i  An  *utw*  m  ntvea,  by  a  mistak*  la  dlapeaal&A  it  dIbIbmoI 

a  solution  of  atropine  lulphate,  equivalent  lo  J  grain  or  atropine  (ot  9*3  mgrm*). 
Tnn  tiimntM  alW  uUuh  th»  floss  rh«n.  wa*  dilaunnn  ol  iiio  pupil,  tndisttnetasai  nf 
viKinn.  with  grwt  dryness  of  tbo  threat  and  difficulty  inawallow&g;  h«  attempted  to 
■rats  Usjaatt,  1ml,   after  akfwtn|  it,  ho  was  ubli>;t«l  to  »pit  it  out,  us  U  was  not 

possible  t<>  ivi iiuw  ;  the  fatal  mi  uo  Sstftlj  sor«j  sad  Iben  irai  ■  dfain  to  i«m 

niiiir,  but  tmly  n  fnw  ArOpI  could  br  foldol.  In  lulls  Im  .'ninutost  ho  wi»  unable  t«j 
stand  or  walk.  Tliero  was  a  brigM  null  on  llm  ehest  In  two  Imun  he  bseams 
IsnMUtUitj  ami  wjw  Uiken  t<i  to*  lllddlesex  Hoapital,  raeovuring  nndortriurnnnt  In 

i    ■    M"     '    l./'lt      I, Mill    .. 

;   Miri.  Wmu,  1*6$.  I  Lcuurt,  vol.  i.,  1881,  p.  411. 

II  Md.,  vol.  i.,  187«,  p,  313. 
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I*  general  jactitation.  The  dirrturbanee  of  the  brain  functions  in  vwy 
marked ;  in  ftboat  *  par  i  BQt  only  of  the  recorded  ensot  ha*  there  been 
no  delirium,  ur  mi>  little — in  the  majority  delirium  in  present.  In 
fclalUlhioKcnornlJyi.il.  in--   f..r:n,  lmt  <-v<t 

has  been  witoccsed.  Dr.  EL  Qinud  dbmftMtb"  delirium  from  datura 
(which  It  may  be  inri-.<:iry  bQ  ftgBfn  repeat  is  atnypini*  delirium)  Bl 
follow*; — "Fie  cither  vociferates  loudly  or  is  garniUm.-.,  wsA  talks  EaeO 
herently;  sometimes  be  iful,  and   laughs  wildly,  or  is  sad  and 

moan*,  as  if  in  prrat  distress;  generally  ha  ||  ohMtTed  to  lx»  very  timid, 
end,  when  xuwit  tarablescme  and  imrul^ ,  cm  ulwiiya  be  cowed  by  an 
sn^ry  word,  frequently  putting  up  hi*  hinds  in  a  BappUottlDfl  posture. 
When  fcppTOt '  isd  be    -  arinkl  back  ai  if  apprchoneivo  of  I- 

struck,  anil  frivpirntly  bn  ib  >  it  *«  if  to  avoid  spectr*.     But  |  .„ 

invariable  accompaniment  of   the  But]  *tnyc  of  delirium,  and 
lr"<|<:  .:  o  that  of  toper,  ia  in   the   incessant   picking  at   real  or 

imaginary  object*.  At  Oft!  tiiri'*  the  patient  seizes  hold  of  parts  of  hix 
cfothai  01  bedding  pull*  ai.  bi  i   i-v'4,  uki'x  up  ilirt.  stud  *U  i  i 

f rom  the  ground,  or  as  often  eostches  ot  imaginary  objects  in  the  nir,  on 
hie  body,  or  anything  nOSI  biZD.  V*«J  fr'-.pmntly  he  up  pear*  as  if 
idrnself  by  drawing  OQt  imaginary  threads  from  the  ends  of  fail 
fingVBj  and  occasionally  blfl  antic*  nre  so  inricil  and  ridiculous,  that  I 
hare  seen  his  near  relatives,  although  apprehensive  of  danger,  unable  to 
milltll  llnlr  lOTghteT.M*  Thir  active  delirium  parses  into  a  somnolent 
state  with  muttering,  Ofttchtfig    >!   On'   '••<•  Irlnth-  i    ... 

and  in  fatal  esses  the  patient  dine  h  tbifl  stage.  As  a  rule,  the  aleep  le 
not  like  opium  coma;  there  ia  complete  in^nr-ibility  in  both,  but  in  the 
one  tho  aleep  ia  deep,  without  muttering,  in  the  othar,  from  atropine,  it 
ts  more  like  tin1   ".taper  of  a    fever.      The   roiir*e   In    faUil   Gbbqb  ll  rap'd. 

b  gel  I  r.dU  taking  place  within  six  hours.  If  a  parson  live  ovi  an  u 
or  sight  bo  "  .  uMially  recovers,  however  serious  tho  symptoms  may 
appear.  On  waking,  tho  patient  remembers  nothing  of  bis  illnoss; 
mydriasis  remains  some  time,  and  Umtb  DU|  bfl  abnormality  of  speech 
and  weakness  of  tin;  limb*,  but  within  four  days  health  is  re-established. 
In  casca  where  tho  seeds  have  been  ewallowm!,  the  symptom*  msj  bfl 
in  in  !i  protaagBd,  iuiiI  they  aenm  to  continue  until  all  the  seeds  hnve  bs« 

•  d — perliaps  this  is  due  to  the  imperfect  but  continuous  extraction  of 
atroj  loss, 

i  hronie  jwisoning  by  atropine  may,  from  what  has  been  stated f  be  of 
great  importance  in  India.  It  is  probftblfl  that  its  eontinuous effect  would 
tend  to  weaken  the  intellect,  and   there  is  no  reason  for  any  incredulity 

*  In  m  Kutflwli  caso  of  hulUdouiu  poiMuiiiK,  llio  psttsst,  s  tailor,  ssl  fir  (Ml 
limits,  iuotIiir  hia  hands  ami  e-iuis  a*  if  sewing,  and  his  U|>i  as  If  talking,  but  vidr 
OS!  iilteriiiftt  a  won). 
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with  regard  to  its  powtr  a*  a  factor  of  insanity.     Botsfeacb  ha* 
Uined  that  if  dog*  arc,  4U7  after  day,  doeod  with  atropine,  they  be 
emaciated  ;  but  it  certain  tolerauee  is  established,  and  the  doe*  has  to  he 
raised  considerably  after  ft  time  to  produce  any  mark<d  physiological 


J  4fil.  Physiological    Action  of    Atropine—  Fn 
experiment*  on  animals  which  have  boe.11  performed  for  the  purfceo  of 
BfaukbtSBg  the  action  ol  dear  that  the  tormi  nations  of  the 

Tftgu«  in  tlui  heart  miuiclA  nro  flrat  excited,  and  then  paralysed.  Tho 
exc'r.or-ino.'u!  /.ih/lu'i;  i*  also  |mr.ily*vd,  and  finfllljr  the  heart  itself ; 
death  rev il ting  from  heart  parity:  i...  Tha  respiratory  disturbance  U 
also  to  bo  ascribed    to   tho   rogue;   tho   Unain  D   the  lung  or* 

[ur;dy*ed,  and,  at  tin*  MM    time,    the    polgon   t  j  through 

■  e-pirataj  nervous  centre  Himulatee  it  fir?t»  ami  then  it  also  becomes 
liii.ill  v  1  ..ndyaoiL     The  email  voseel*  ere  generally  widened  aftxr  a  previous 
transitory  MsTOwtaft      Organs  containing  unatriped  muscular  libre  are 
generally  paralysed,  as  wnll  as  tho  end*  of  tho  nerve*  regulating  seen 
—hence  tho  dryness  of  the  skin.     The  action  en  the  iris  is  not  to 
elucidated. 

§  452.  Thl  &OQMm  ■  of  itrophlfl  poisoning  may  1*  very  difficult  unless 
the  attention  of  the  medical  maij  Ik:   BSfated  by  M>u.e  tUf] 
otance.     A  child  -flflff^rg  from  belladonna  rash,  with  hot  dry  skin,  quick 
pulse,  and  reddened  fauces,  looks  not  unlike  0110   under  an  attack  of 
«*Arli'i  irwi      Further,  m  befon   mentioned,  some  cases  \r  i.» 

tabic*  i  mid  again,  the  garrulous  di  ilid  QQCD  and  tho  hallucinations  of  an 
ndult  ore  ofu-n  very  similar  to  thoat    -f    UKrim  ,  as  well  as  to 

rnauia. 

?g  403.  Postmortem  Appwrajico*.— The  i*>*t-mmitn>  app  root*  do 
not  tceiu  to  be  characteristic,  save  in  the  f.v:t  that  the  pupil*  remain 
dilated.  Tho  brnin  u  umally  hyponemi ■-,  alld  Id  ono  caao  tho  absence  of 
moisture  scams  to  hnvn  boon  remarkable.  Tho  stomach  and  intestinal  may 
lw  aome what  irritated  if  the  Minis,  loaves,  or  other  part*  of  tha  plant  have 
l»ocn  cutcn  ;  but  tlio  irritation  \a  not  constant  if  the  poisoning  has  been 
by  1  it  mo,  and  still  leas  is  it  likely  to  bo  prevent  if  atropine  hoe 

htta  administered  anhouUneouKh 

5  454.  Treatments — The  grout  majority  <>f  cue  1  icoru  under  troaV 
mant.  In  112  casco  collect  J  <v  l\  A.  Kalck,  13  only  WOTC  fatal  (11*6 
por  cent.).  The  greater  portion  of  tho  deaths  in  India  aTo  those  of 
children  and  old  people — persons  of  fcohle  vitality  The  Asiatic  treat- 
tueiiti  which  has  been  ha  tided  down  by  tradition,  is  the  application  of 
cold  water  to  tho  feet ;  but  tha  method  which  how  found  moat  favour  la 
England  is  treatment  by  pilocarpine,  a  fifth  of  u  grain  or  morn  b 
injected  from  time  to  time.     Pilocarpine  shows  11.1  perfect  antagonism  as 


S  4S5.  456.] 


ATROI'ISE. 


381 


possible ;  atroj.ii  1  nwwrfflM  lb*  akin;  atropine  accclor- 

ntf«,  pilocarpine  slows  the  respiration.     Dr.  Sydnoy  Kmper  and  others 
have  pn1ili-In'(l  u  remarkable  pcries  uf  cwj  ihoving  1  y  of  this 

treatment,  which,  of  course,  is  to  bo  combined   where  necessary  with 
emoties,  Qu  "*•  o|  tli*>  stomach-pump,  Ac* 

§  4.15.  Separation   of  Atropine  frum  Organic?    Tissues,  &c — From 

the  oQ&teati  nf  the  rtffrntchi  ttropicfl  dwj  In  npanttd  !■>'  .n-niuiatlng 

^tron^ly  with  sulphuric  acid  (15  to  20  c.c.  of  dilute  E,BO<  to  100  ex.), 

dtge*tin^  for  Bomo  timu  at  n  toinporoturo  not  exceeding  70*,  nnd  then 

h  1b  1  abj  hmIhI  natter  f"  ■>  pulp  bj  Motion,  rod  filtering,  irbkh  con 

■••in  1  HVcted  by  the  aid  of  a  filter -pump.      The  livi-r.  Bffiactfle,f 

0  ■  '.1  tttd  blood,  &c,  may  aJ*o  be  tatttod  ill  I  pMOfti  ftly  BZ&Oftl  way. 
ill-  acid  liquid  thus  obtained,  in  first,  to  rornovo  impuritiaa,  ohnkon  np 
with  umyl  nl'Miiinl,  ami  after  thl  BpuitiOD  nf  tin:  latter  in  Mir?  umml 
manner,  it  is  agitated  with  chloroform,  which  will  take  up  any  of  the 
remaining  amy]  oluohol,}  and  nlao  MTV6  to  p- riv  lurtlier.  The  chloro- 
form in  thftB  rfiii'.v.',!  to  %  pipette  (or  the  separating  f\nyk  before 
di'-scrilnd),  jiik]  tin-  fluid  iiiiiilc  ulkaline, and fthiken  up  with  ether,  uliirh. 
on  removal,  ia  allowed  rate  spontaneously.     The  residue  will 

contiiii  atropine,  nnd  this  may  be  forth- r  notified  bj  converting  it  into 
'  \U\  a*  suggcflted,  p»p>  rlT-t. 

EVoin  t'.n-  iiriin-.-  .iti-;.'i,r  1  ny  hr  extracted  by  acidifying  with 
aulphuric  acid,  and  agitation  with  the  tamo  nonea  of  solvents.  Atropm.- 
has  boon  separated  from  putrid  matter*  long  lita  death)  nor  dot*  it 
appear  to  suffer  any  dccompoMtioii  hy  the  ordinar.i  U  olyticeJ  Opfttfttfooacl 
evaporating  solutions  to  dtJiltM  at  100'.  In  other  wordn,  thcroecctas  to 
I...  no  m  •■•  - .  ■  ( %   l"i-.-|.«  ii.lmn    ■■■■■  ainio^  in  ittttnpli  it  NJttrBtiBg  ntropimv 

2.  HYU&CYAMINK. 


".    1   ■  :  ll   alkaloid   is   contain-il    m    uniall   quantities   in 

datura  nnd  bolladonna,   iml    >i  ••        i<n:i.d   m  thft  0008301)   Ifttueo  (-001 
per  ciiit.).||  nnd  in  Seqpola  Qd     ■ ;  ",  a  solauaccous  plunt  iudiguiioim 

•  8»        i    i        HinKcm  cam,  LatuJ,  vol   i. ,  1871,  p.  944.    Bofer  also  to  Ur it. 
1    ...  1881,  p.  &9I  ;  ft,  p  «&£», 

t  Neither  amyl  alcohol  uur  clilorofurui  nauoica  atropine  fmai  au  acid  solutiua. 
;    Atropine  //<>.■.,  Into  tl:i>  blood,  ami  app<*»i*  i»  :■.•   pri'M  1  1    n  i!ir  dimm 

"rnpoition  to  tbo  qimnhty  «t  blood  t!i«-y  OODl  itD.      I 'ragmdorfl  h«i  Fooad 
in  ihc  moaeloi  of  rabbiU  Ud  upon  belladonTi*  HAaM  itropbM  to  qn»ntiutiv*» 

HtlaiatteBi 

9  DraiEriulurlT  U«  fuund  otrc^BI  Ifl  Bm  uiineofwbbita  foil  with  belli":, 
•fpamtlrm  l-y  tin  potlOtl  b  10  Npfc    lh»t  tt  oftn  l  '"  wjj  be  DMOfoM  b  0M  UfM 
dtUino  tli-  lir»!  hour  «n>r  tlm  palm]  lw*  bMfl  takoD, 

0  T.  B.  Dymoad,  Journ.  Ch*m.  flM.  r^aa*.,  J*H"i(  »Q. 
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bo  Anotrfa  m<l  Hungary*  ,  bat  Ebi  cklof  wbm  h  thi  ifyo  eyaxntH  »>vv 
and   I  block  and  whiU-  henbane):  it  in  alao  found  in 

thfl  Duhoiria  ffl  ■    .    ■   ■  <  ktter  plant  was  considered  to  contain   i 

now  alkaloid,  ■*  Dul<i:.!nr,"  but  ilulioiiiina  is  a  mixture  of  h/oMjamiua 
and  kyosciiic.     Ladenburga  kyoacine  accouipaniee  hyoec\  I  Q d   '• 

an  luoniondo  of  both  otffOpf&f  Mid  ' 
similar  to  those  of  oyoHcyamitie,  a*  well  as  it*  ph/liotogiool  Sflbotlt 

HyOaXyauiine  (Ci;H.  N«  I  ),  as  acpnratcd  in  the  courec  of  oiwlysi-. 
o   roiriiiuid,  sticky,    UlOlphotU   moats   dillkult   to   dlj,  And    pOHoaain.;  » 

tobacco-like  odour,     it  can,  hi  !m>  obulnM  En  well  imUM  ndum- 

1cm  crystal^  wliii*.ii  malt  a1  l"^  109*|  1  portion  subliming  aachai 
It  li<|urii.-.*  iiinin  boiling  wnfen  rrilhoat  eiyttoUiMtioa.  According  t- 
Thorcy, ;  hyoacyamino  cryatalliflea  out  of  chloroform  in  rhombic  table*, 
and  out  of  bcnacno  in  fine  needle*;  but  out  of  ethot  or  wmyl  aleohul  It 
tini  amorpbgua  Whoa  peTtoctrj  purr,  it  duoolvas  with  dimcuity  in 
cold,  but  more  readily  in  hot,  water ;  if  impure,  it  ia  hygroocopic,  and  ita 
solubility  ia  much  increased.  In  on}  6M0,  it  dintolvoa  uaftily  in  alcohol, 
•thar,  ckKin ■ti.rni,  amy]  alcohol,  00X0000,  aod  dilute  acids.  Efyooayu 
ncul  1-  fully,  and  forma  cry»Ullianbln  aalta,  which  assume-  for 

the  rao.it  part  the.  form  of  needle*.     U  Is  isomeric  with  atropine,  10  I 
converted  into  ntropiue  by  healing  t ■   II"  .  <>i  '  '.wth  .-den 

potash.    The  gold  salt  molt*  ot  I.MT,  and  doei  not.  melt  in  b  Hi 

like  thu  atrupiuu  gold  *ult. 

S  457.  Pharxuaooutical  and  other  Preparations  of  Henbane,— 11  to 
leuve«  are  alone  officinal  in  tko  Euiopettn  DOOnDAOopColoOj  but  Kofl  OOBdfl 
ami  the  root,  or  tha  lluwera,  may  he  met  with  occasionally,  e*pr<  mlU 
amoiik'  kerbalisl*.    Tk*j  I  I)  will  ^tc  mi  M  dkaloidal 

contf  nt  oi  bho  different  port*  of  tin   pl.-mt 

In  order  to  aacortain  thfl  pOieOADagc  of  thf  alkaloid  in  any  part  of  the 
plant,  the  proewtf  followed  by  Thorey  kaa  tko  merit  of  simplicity.  The 
aiibawnce  ia  firat  exhausted  by  petroleum  ether,  wWcli  fn  ■  it  tr»m  fat; 
after  drying,  it  ia  extracted  with  60  per  OO&t  oloobol  at  a  U-mporatur* 
not  OZCOOdiog  40"  Tha  alcoholic  axtracta  are.  thru  unitnl,  the  ul 
ili>tii:..i   off,  mid    '  v.   tiltercd.      The  filtrate   ia  now  first  pDJ 

■igitation  witli  petroleum  ether,  then  saturated  by  ammonia,  ud 
ahjik.r.  up  uitii  ehlorofora  Tin*  latter,  on  evaporation,  loara  Ai 
alkaloid  im\)   jdijjhtly   uli|hiii',  and,  afk*r  waaking  with  (listilM  waU:r, 

•    W    K    DuriKtnn  snd  A,    B    I  lia.*t  >ti.      FmoTH      ' 

f  &ic  Her.  Ucr  d+uUch.  0BUM,   C/*//.,  13,  1540  to  \$M.     By  boUir.R  Of 
lij'lrooMorUlo  with  oniinal  chueotl,   Bid     1'    Pi  ■■  ii-itating  with  awie  oUand r,  i 
.>ni|.ytjii.l.  tiicltiuK  at  198",  ma  U  oStolocd. 

t  Worm,  I  (ooon/  HwL,  180?. 

I  Tliit  Uli!f,  Ukan  fium  Uri«ciiilui(r»  f'l  thUjtimtHMiv cimi&r  stark- 

Htdtii  Drogue*,  omlotlu-«  the  ro«catclta«  of  Thoivy. 
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if  (Unsolved  in  dilute  Milphuric  acid,  a  msUllino  sulphate  may  bo  readily 
nod 

A  tinctnre  and  an  extract  of  heufaani!  lravra  rim!  flowering  tcpa 
are  af&Gkial  in  most  pharmacopoeias ;  su  extract  vt  tlie  teed*  in  that  of 
I*'mr 

An  oil  of  uyoseyainuo  U  <fti:inal  in  iH  the  Contifcrnul  phsraa 
rnp<-rin*,  but  not  in  tin*  !»riti«h. 

Henbane  juice  us  recognised  bv  Uie  British  phsnusoc;  El  about 

tho  mine  strength  a*  tln»  tincture. 

An   ointment,  t»:wl«  of   ono   part  of   tho  extract   to  nine  of  shape* 

:lii  i  i,  i    o  I  •  UMi!  iii  tin'  (rcnntn  jihannaoojM'ia. 
I'll    •  aJUff  difttltf&f  off  the  spirit)  and  the  extracts  (on  proper 

aolution)  mny  I  Bfanttj  titrated  by  Mayer's  reagent  (p.  !?63),  which, 

for  thi«  purpose,  should  be  AUntad  PPe-hsU  ;  Stab  6.C  thru,  n.-.-orJing  to 
Drngcudorir,  equalling  C'98  uigrius.  uf  hyiwc  i«  found  0042 

|>orccuLof  hyoecyaminc  iu»  Kn.i  in  ,an«laSS percent,  in aRusaian 

extract.  Any  preparation  rondo  with  extract  of  henbane  will  bo  found 
to  contain  nitrate  of  pot-nab,  fur  AttflfiM  baa  ibown  the  extract  to  ba 
rich  in  thia  substance.  Tbfl  obltBM&l  "ill  require  extraction  of  Uic  fat 
'■>v  petroleum  ether  ;  lUsftOCompli  rminstioa  of  its  strength 

El  MJJ, 

Tin*  oil  of  hyoacyiunus  in  jMuVinmm,  ami  contain!  the  alkaloid.  An 
OXftOt  r^innuiuii.^  .mm,,],  i,  liilMi.lt,  but  if  20  gima.  of  the  oil  art 
abater i  up  for  noun-  limo  with  water  aeidih»d  DJ  fnlphiirii?  acid,  the 
Unlit  wparati-d  fan  tin*  oil,  mode  alkaline,  shaken  up  with  rhlnniform, 
and  the  latter  removed  and  evaporated,  sufficient  "ill  In:  obtained  to  teat 

ii. •.  ,       I   i!i\    !■  ■    'i  ■    pi      I'ln.T  o|   I  li     nlkoloid,    i>    III  BCti«»!i  on   1li..  pujul   ol 

ths  01 

§  458.  Doee  and  Effects.— Tin;  itm  oi  the  uncrjstallinu  bj  «oj  uut 
ia  6  mgrmn.  (/„  Rrain),  carefully  increased.  I  have  scon  it  cxtcnsivel] 
nusd  in  asylums  to  cairn  viok&ft  01  l-pmhlftsome  maniacs.  Thirty-two 
mgrtus.  (i  gnnti)  Ii-mm  in  ;ir:  wit.1i  n  a  ipmrti'i  uf  an  In  mi  ;  tlia  face 
i!i-!m->,  tlit-  pupil*  diiiit**,  then  »:'  do  sxoitcEatnt)  si]  musculai  moifoo 
ia  enfeebled,  and  the  patient  remains  quiet  for  many  hour*,  the  effect* 
from  a  single  done  not  uncommonly  luting  two  duys.  6-4 '8  nigra*. 
(I  grain)  would  bo  n  very  large,  and  possibly  fatal,  dose.  TLe  uhsencr 
of  delirium  or  excit*JB*fit|  vltfa  full  doses  of  byoacynmino,  is  a  striking 
contrast  to  th«*  action  of  atropine,  in  every  other  reipect  BO  closely 
alliwl  ;  yi'l  ■  1 1 « ■  ■  <-  art*  rat-i-M  mi  n-coril  Mlmwing  tint,  t.ln*  licnlmno  mot 
itself  bas  an  action  similar  to  that  of  belladonna,  unless  indeed  one  root 
hft«  boon  mistaken  for  another ;  e.n,,  Sonnonscbnin  rclatofl  tho  following 
Ssdsnt  case  of  poisoning  : — In  a  certain  cloiatcr  the  monks  ato  >iy  («rror 
the  root  of  limihane.     In  the  night  they  were  nil  taken  with  IialUicirnt. 
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Uqlu,  »o  that  the  ploua  co&To&t  wm  Iik*  n  madhouse.  0d<*  monk  sounded 
at  midnight  the  mating  aome  whu  thereupon  cama  Into  chapa"  could  not 
trad,  oihera  read  what  hm  not  in  the  book,  othrra  whk  ddnUng  tonga-— 
in  abort,  there  wo*  the  RrcaUnt  dinturhnneo. 

'    Separation  of  Hyoscyarnlne   (Yom  Organic  Matters. —Tins 

i--  ■  iti'Mi  uf  tin-   ■'■!  i!i.:  I    f; !■■•  in  -im'm  nr   flui<I\  ill  raum  wlini-  a 

medicinal  jjreparat.iui    od    b  tnbane,  or  oi  the  leaven,  .,  ha*  been 

taken,  is  possible,  and  nliould   bo  carried  out  on   ilic   principle*  uli 
<Utt"  i«I        II;  mainly  nloii!.iiiei1    l>\ 

pUpU  of  (ha  Bjli      It  is  aaid    that   mi   md]   :i   11:1  .int.ity  a*  "0083  nw  in. 

(j^'ac  Rtrtin)  1 ill  ii.  BfbMQ  BUBntM  dilate  &4  1  >■  "f  ..  t.il  bit.     It  is  true 
that  atropine  aJpo  dikten  the  pupil  ;  but  if  milheient  of  tin 
should  have  been  isolated  to  apply  other  t*tu»,  it  can  bo  distinguished 
frorn  atropine  by  thu  fid  tlwt  Lb"  Uu<  1  BO  btUOfitttate  precipitate 

with  platinic  chloiidc,  irhilat  hyeacyuiuine  is  precipitated  by  a  small 
quantity  of  plntmic  chloride,  and  dissolved  by  a  larger  amount,  and  alio 
by  the  character*  <A  ttn>  gold  «alt. 

3.  HYDwnrm 

\    MO.    Ifyoarino,    C,?H;,N0V—  AcvordiiiK    1o    K.    Schmidt"     the    formula    ii 
CtfHuHOb+H^O,  n  1  Ital  *ilwii"iil  1»  Identical  with  *ujpulaniiftt,  Seupolmiiiuu  lin>  a 

1  ■  .   rryrtallUtng  •..  \  1 1  1;. 

ftli'i  whou  ti'.ilr.i  iviti.  i.i.t^m  v.n.  1   it  - 1  i:i« up  EntoatropiaaeHaad  ototMb^  i 
[,  MO,  DD.pi  no),  boiling-point,  2tl*  io243";k..|  alia  Eonaaaai  ,m-p. 

.  andaplatiav  il  irU  ,  n.p.22*:    2(0  .  batLadeabazd'HBaDBVoi  taflbLmldt, 
assert*  that  bjoaouw  oiista,  aad  •>  not   id  1  wpolaminv.    A  sample  of 

actoa  hydrcbromlde  Nagelvoort  fmvn<]  to  nwlr,  watii -in-i.  ,11    L0j 
otli-i  of  hydro bromide  mdtod  at  179"  aad  lfl6' ;   th«  latter 

MMi]'lr  ^iviiix  an  aurochloride  which  melted  at  10*/'.  Pure  hyoioln*  flol«i  chloride 
1b  stated  to  welt  at  198\  U*  rx-ntion*  at*  much  tin'  *ara»  m  thwc  ftf  at™  pine,  but 
it  anal  mil  liia.kru  calomel.     It  i»  vory  poisonous. 

Aoponlmji  tn  fiprrimi'iit-  mi  inuaala  Etu  hart  b  Rat  dovaJt  tbaa (ralokaoad ; 

■11 .-    In*  to  a  ibfimUtiou  of  the  inhibitory  nervous  apparatus,  tha 
aacond  to  a  furnlyriiig  action  on  tho  mm*,     Tho  u^mperaturo  1*  not  alteioi.     Tim 
C  dilated,  tboasliraiHtnimnlKHl.      Tho  irriuUtil.y  of  tlto  hniin  Si  UaarBUrL] 


«.  BOLAfflKS. 

3  4K1.  DiitrlVmllon  uf  SoId&Ido.  —  Solauiue  in  a  poiaonoui  nttrog8ntoadf|laeo>idr 
found  in  *ll  parti  of*  Oil  planu  (Mlonging  to  the  nighmliaili.  ordnr.  Tho  Knglith 
aoavnon  planti  m  whicli  tolanino  orctir*  are  the  editde  potato  plant  {Xolanum 
tubmtutn),  tho  nighuWh  ••»),  and   thl  aVbaata  du/cnfAAt^  or 

hilUrM*ro*L      Tho   bcrrica   of  tho   oVaMlM  nigrum  and  thoio  of  A',  olulro | 
contain  about  0*3  pit  tt-ut.     M^tmo  hr*Uhy  potatoca  ap|*ar  to  contain  no  opUiiim 
on  l.'iO  .:.  u...  d]  'liioucd  potatooO.  KAuucrfi  ic|uuud  30  to  60  uigrau. 

•  Arth.  Phurm.,  t*xxx.  207-381. 
+  Bet.,  xxv.  BStMaW. 

Pal  1. 1  .  Si  teUnbitff/  JK  CA*m.  /Ic**,,  Diwrt.  No.  9,  1890-90. 
i  nbna,  (3),  aav.  402.  4013. 
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$86  POISON'S     THEIR   EF1 1  KML       [§462.463. 

EL  Fnl*»,#  lit  »  research  M    Un  aitirt    eubeUur<*  -1h»U  of  d 

rwosrusam  Wind    two  prodii  rjftnlltM,  .Vutasna/ ;   the  othrr  »■ 

He  gtTM  the  following  formnla  t«  solaftli*— C^ll^K <»  . ;  1  |  <i„u 
dried  At  100*  it  beaotnes  anhydrom.  From  ■  volution  n  85  per  cant.  alaobol  it 
crj»Ullitr-  ■#  noodles,   tn.|\  Hi*;   those  aro  sinv  ir  in  rlkar 

and  alcoh"!,  tadily  dissolved  in  dilute  hydrochloric-  acid.     On  hydrolrsis 

solanine  Urals  up  into  nolani  arawlinK  to  Uis  sqiuKioti — 

C-H*NO„-C*H.NOf  *  lC;iI,/)aa  (I 

«;  «!/.   Propartias  of  flolanins— Ths  Msti  1  ryaule  i<  w**kly  alkalis*  • 

tho   ta»lc   ii  MOincwlist  bitter  and  pufignut.        Solamue  U  ■olutU  in  8000  parts  «4" 
boiling  watei,  4000  parts  of  ethir,  600  parts  of  <oM,  sad  1 

dIvvj  ml]  in  hot  Mr*3  ai. ..],..!     bal    b   scsresly  soluble  in  !*-ii«nc       Aa 
totfOB    l  tfhs   OO    tafcfa    ,    bttfl    DOl    BD   ilu-  drgn*  |Km»ct»o]  by  saponin* 
ftatdtion 

Tho  amyl  alcohol  aolution  baa  tli*  prup-rty  of  iplatinuuojr.  «h*n  cold.     It  does 
if  oxou  so  little  as  1  |«art  of  solanine  is  dissolved  La  &000  of  hot  smyl  alco- 
hol.    The.   jtllj  ii  SO   fan    that  tli*1  r'w»i !   may  bo   iorrrtcd   wit  hunt  «ny  low. 

Iiooulu!  property  bom  0!  lbs  im-i  taporftusl  t<aL»  fut  im  priaanis  of  aohntn*. 
■  i  •  - 1  ■  >  In  ilinaal  ftshUloa  •■-  Hi.  on  ooaUkifc  aK>  gelatinise,  hut*  stronger  solution 

1*  required.     From  vory  dilute  aieoholh ■•.•In' 

winning  nn  !«'  ohran.  i         hit     TmTi.i»|  in.|i  aolaninc  dissolves 

TtDuly,  and  form*  tilt-,  which  fur  tho  mo*t  pait  Iimv  an  acid  reaction  and  are  sot  n  Ms 
I u  alcohol  and  in  water,  but  with  dU  pomb  "»i'< 

acids  ar»  not  very  nUble,  and  scron]  of  them  *rr  liroken  up  09  warming  tht  solution, 
MiUuiuv    separating    uui    fan    tl  OBI    Bf    l*M    tthUtAft    «alts.     Ties 

cod  md  volatll*  ilktllM,  ud   by  tho  alkaline 

l.niii,.  will  aland  Itoiliug  uith   *ti o  1      without  deoonv 

"ii ;  hut  Uiln'  Lrolysa,     iSrhontii  UoohoUi 

1:  iili)l  Iodide  in  closed  tubes,  and  then  treating  tho  liquid  with  sjiiuiums. 

"tbyl  mhdJbi  in  mU-fooavd  Bryrtab  no  U  obtelud.    Sokolai  i«  pradpltatajd  by 

jihoaphomolyhdlc  acid,  but  hy  rcry  few  other  substance*.     ItgiVfa,  for  example,  no 

prndpiteti  wit  Um  "oIIovIb^  r«gwit»- — Platfnkj  sUorid^  gold  ehl  •  Mi 

ulo,  potaaalo  Mohromata,  and   pierii1  acid.     Tainiin  preupitate*  it  only  aflar  ft) 
tamo,     Sodio   pTftoaphalo  (ji^>*-  n  <  ;■  teUlD'    pnotpitaji  ftlaiUBi   fdioaphw 

I  bd  tu  a  Milutiun  uf  eulaninc  sulphate.     Both  solaniuo  and  aolauidint  p^r 

icul  at  fir*t  a  c»loiirl«aB  solution,  which,  011  gentle  irirming,  passes  into  !•!>•'. 
1  -i'ii  into  litfht  r--*l(  und  lastly  bsoOTBnl  wnltly  yellow,     Solan iiic,  dlwnlvnl  in 
anlphntlo  sod,  to  wldeh  a  little  Ff.ihdo'a  raagaot  fa  added,  at  In -t  colours  lh#  lltiid 
light  hrowii  1  altar  stand i ag  aorra  tiino  th*  adges  of  the  drop  becomes  raddishy 

i.nd    I  1, ml;,    ill.    nhnl     a  !     -.r.lidii  I  bt  ( PJ  -!•  d  .    *  In.  h  ;  ;  .1.I11.  il_.    ;*-....  m!>.  •Liik  TloUl 

whf  ii  violet-coloured  flocks  soparate. 

%«\!i,  SoUnidine.  — Saliinidim  hu  virw.gi'i    :>;i-i     pm  1  aolnnine.     Its 

fonnrdfl  is  C^llcNO,.     It  11  obiained   from  an  ftlooholk  soli  Lion  In 

niahMiM  bstsjlfhtrasd   "Hli    mfllil  :  tn.p.    I»l".      It  dissolve*  t.  iliiy  u    Imf  slcohol, 

witb  dlftonlq   11.   tthsi      Witt  tydnohlork   idd  it  forum  a  hydioQbtnritfi 
KCVUuNOtnCDncitn^orliHjO.  laUchUyjeUornsM 

p«dfl|clv  ftolaUl  i"  mfcVi  »'»1  oUbo&Ujuj  nil  |ng  when  heated 

to2Ur.    Soloriiduioalsofuruiaftsulphst-.     I      II  .  N  I  Ml  SI '.  1 1  -< ',       li>'      bUmM 
||  :n  Ibl  1  •  ma  <>i  nslj  pUSH,  melting  »l  a*"' ;  it  dlftsolvm  readily  In  water. 

The  sngar  obtained  from  tho  Lavilml; -iv  ol  lolHitdlDtBt  yellow  amorphous  mass 
diatolving  readily  in  water  ami  wood  apint,  and  has  a  apaeiAe  rotatory  power  of 

•  Motatth.,  x.  511  tCO  ;  Jour«.  C/um.  AV.  (Abst.),  JttD.  1800. 
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Me-  4-28-S2S.     With  ph-iiyibydiuom-   nydrocMorlda  and  sodium  acetate  in 

rtU  lolOti  ID  it  f<trniM»  gturrMniii*,  mailing  *l  l!*ii\     !l  in  probably  a  BfjCtVM 
»•!  BUM  •. 

Solandoo  i<  th«<  naino  tii.it  bn  !*«n  givnu  to  tl i« -  Aiiinrpiinas  *ub*Unco  »ocnm 
panyinjc aelaiiiDO ;  on  bydrolv-i.  II  jfoldi  ralaaidfiio  and  tlio  >am«  *u£*r  *•  aoU- 

•  013  with  411,0. 
4  im.  PoiiwuiiiK    from    Sohtnine,— Pinwmiug  from   mlainui.*  liaa  been,    la  all 
rttfonlntl  eftl  1.  not  by  tho  puro  allcnbiiit  (wblHi  I.  KMC    v  n u  r  with  out  t>f 

tb*  Ubomlory  of  thf>nci«ntiti'    baaafari     bat  pj  bal  bmfw  «f  th»  dtflcrtit  ift*Mi 

wfanHM,  and  hu  for  liio  nu»t   part   boon    c-nntiiicd   1-  rhildroii.     Th»    BJtnpiattta  1& 
about  twenty  aw,'  whioh  tu«y  be  found  drtailod  to  tho  medical  literature  of  this 
■ I  ntui  y,  lure   vaiir.l   pQ  Krmlly  thai   th"    m<M   upponitn    plmimmnua   hati    bopfl  wil 
Of  |uiiuuilij{  by    the  wiuu  mtuiUnrr.     Tin-  u.i-.l  MBItUl    plii-;m- 

n  i  '  ill  k  pvJW|  liboQTfd  rv  ijuniiinn,  giaa  0,  isd  bypanstfeaali 

o(  ilm  il.ni.  Albumen  in  tho  ufafcl  tl  common.  Hirrvoun  symptom*,  auch  a* 
convulsions,  aphasia,  delirium,  «od  sman  catalepsy,  hato  Wu  sritnowod.  In  some 
curs    tlirr*  bar.    b<    D    ''"  of  •*»    irritant   pouon — diarr-huta,    vomiting, 

ami  juiii  i:i  (In-  bowall :  in  nuni\  dUH  dUitftftto  of  the  pupil  bua  betn 
Rabbit*  at*  killed  by  doua  of  *1  gnn.  per  kilo.     The  •yrnptoma  commence  in 

aboii  r  feu   niAUtW  iftnr   ttw   idtnfa  lactation,    fend  OOBllll  of  apathy  and  i  Inv 

pantan     boa  bmthleg  tl  BUttO  »lo«od.    Convuloiona  set  in  suddenly  boiWodtatb. 

and  the  pupili  become  dilated.     The /»**- nwfcrn  appearances  iu  animal"  are  intense 

■*  and  InJactSOB  Of  IBM    T*"MiHBJ—  Of  UM    CaXvbouQBS,  Of  UM  medulla  uhlou#ata, 

and  iln*  spinal  turd.     Dark  red  blool  is  found  iu  the  heart,  and  the  kidney*  are 

i.  I  ;  i    :iii.  <ii mil  miii-. iii >  DMtnbnUM  tl  imimal. 

i  4S5.  Reparation  of  Solanino  from  iho  Tirnuea  of  tho  Body.  — in  </  ndotfl  ha« 
proved  the  powut>i!i  .unitinj;aolaiuii<  frum    1.111..1I  ti    nn     tyotm 

Uttnadpig*     Tim  br.<t  pUn   »  .\  illi  o»Id  ili.i.t-.-  "idplniric  acid 

ntar,  v.  deb  fa  then  nude  ilkaJUi j  mmwrii,  «ud  abaVen  up  with  mrnmyl 

alcohol.     This  nndily  dissolves  any  aulanlntf.    The  peculiar  prvp«'ifv  ;■ 

EJm  alkaSoM  ol  galattaWag,  aad  toa  |  i*y  <.i  fittfem  wtrh  MhoVa  rcagcut.  may  then 

bv  anayod  uu  tho  wjUuiuu  tbua  soparalod. 


.   (  VT13IHB. 

S  4G6.  Tho  OytiBus  Labnmuu.— Tho  laburmini  tnw,  OjfHtm  Mwman, 
ao  common  El  ltirabbtri6f|  ta  int«fuely  f»oi«onoiiii.  The  llow^r*.  lawk, 
wikmI,  mi-imI-,  kih!  tin'  mm  1 1 .-mi  nil  i-^tiwul  -cri  i|iIuiiih       Tin-    irtiv* 

principlr  i^  ;ui  .ilk.iU-iii,  '  ^^!,■i|;i^  nun-  if  *  sli.,ir.<  li.i  In:-  i 
Tha  bout  aouror  B  tho  BMdi.  Tho  aoocUaxo  powdered  and  extmctod  viffc 
alcohol  containing  hydrochloric  acid,  th<  alcohol  diatillcd  off,  the  rMSdtLfl 
!!<!  with  vmteraa]  Uteitd  Ihrou^h  a  net  lillor  to  romuve  any  fatty- 
oil,  the  iiJtraU*  trout'.'!  with  lctv.l  iw;etoto  ;  and,  alU-r  *opa rating  the  |» 
cipiUtod  cxtiounn^  iiuitt^r,  inado  alkali  no  with  raudtic  potiali,  and  Hhokoc 
nit  1 1  Tho  nniyl  alcohol  ia  ahakrn  with  dilute  hydrnclilnrw 

•  See  "Death  of  Tim*  <  bfldioa  bj  ft  aajnrai";  ffi  >&Mrgt 

\%%*\  Mi.inv  001  Efsl  116y.,mt  .  J.  H.  MuoUae,  Ghkiu  Xtd.,  1603 i  atnajn 
dm  H6f>.,  im9  ;  Mannr-n.  ftlis.  tM,  ./num..  istir.     CatMOf poawslsj 
■woot  bemM  aro  raocfdcd  1st   Laniet,   1830;  Q.  Honrdln,  (Jo*  da  R  V H 

Bourncvdlt,  the  bcrricaof  -V.  tvUrwm,  Brit,  MtJ.  f*m%.,  LaW 
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«cid,  the  solution  evaporated,  the  crude  crystals  of  hydrochloride  thus 
obtained  treated  with  alcohol  to  remove  colouring  nmtterv,  and  M«q 
liatd  several  Umaa  from  wat*>     I  A  n  form*  wdMmkptd,  colourless*, 
transparent  jeisnis.     From  tho  hydrochlorido  tho  free  bae*  is  r» 
obtained. 

Cyttslne,  CnHItX,0.— To  cytunne  used  to  be  ascribed  the  formula 
C^ll^NjO,  but  a  study  of  the  salt  and  new  determination*  appt-  | 
prove  that  it  ie  id<Mit;<:il  with  BhaJBfc*  Cytisine  if  in  the  form  of  white 
radiating  crystal*,  consisting,  whnn  deposited  from  absolute  alcohol,  of 
anhydrous  prism*,  which  malt  nt  from  152"  to  153".  Cytisinohas  a  strong 
.ilkaline  reaction  ;  it  is  soluble  in  water,  alcohol,  and  chloroform,  lees  no 
in  bensouo  and  arnvl  alcohol,  nlmoet  insoluble  in  cold  light  petroleum, 
and  ineoluM»  Kfl  pure  ether.    The  specific  rotatory  power  in  aolution  is 

It  is  cabbie  vt  Nuliiiiftiiwi   in  *<  h\drojEen  at  154"5'  .  thn 

sublimate  \a  in  thr  form  of  vary  long  needle*  and  small  leaflet*  ;  at 
higher  temperatures  it  molta  to  a  yellow  oily  fluid,  again:  becoming 
crystalline  on  cooling.      Cytisinr  ti   I  txiae;  il   prrripitato*  tlie 

earths  and  oxide*  of  tw  mottle  from  solution*  of  the  diloridea, 

nrid,  even  in  the  cold,  cxpeb  aaunnnM  fan  U ■  fOPAUDatUOU. 

Cjrtisiu*    form-    ntimerOU    crystalline   salts,   among  which   may    be 
iii-nrii.nnl     two     plat.innchloridps,     (^Hj.N.Oi     Ptt  ^AH}0      Rial 

:i,,X  .<>),!!  .I'll"'!,,  •■i)fltftlliMiifi  in  golden  yellow  needles,  which  are 
tolerably  soluble   in    water;  and  the   HHOchh>rid'  I  OHAuCI4, 

crystallising  in  short,  red-brown,  hook-shsped  needles  13", 

without  Dvolation  of  gas. 

t;  407.  Reactions  of  Cytiaino.-   'Vnrrnlr.Ur.l  ■nlphuric  i«i.l  dissolves 
cytisino  without  colour  ;  if  to  tho  dotation  is  added  a  drop  of  nitric  acid, 
it  becomes  orange-yellow,  and  on  Addition  of  a  crystal  of  potaasic  bichro- 
mate, first  yellow,   Hun  liiiiv   brown,   and  lastly  green.     Concentrated 
rntrn:  uoid  dissolves  the  base  in  the  cold  without  colour,  but,  on  warm 
it  become*  orange-yellow.     Piorio,   i-mmr.  and  phosphomolyhdic  acids, 
jmtoasir,  mercuric,  nul  [mtsss.  cadmium  iodides,  and  iodine  with  pntaasic 
iodidc,  all  give  precipitates.     Neither  potaasic  bichromate  nor  mercuii. 
chloride  prei  i|ntut< -=  <. vli'in-,  eveu  though  tho  eolutiou  be  concentrated. 
The  best  flinglfi  test  appears  to  !»•  rlw>  n-i.rtion  tliscowTi  il  1>_\   M:n  . IliaSJ 
this  consiMa  iu  adding  thymol  to  a  solution  of  cytisinc  in  concentrated 


"   A.    W.   Crrntnl  niul   W.  H,  Hymonn  -lixjuito   Uiw  $  they  aacribv   to   ii.mik    tho 

lor muU  of  CnH^N^,  to  cytisiao  C^U^'jO.  Clexko  U  very  hygroscopic,  eaunut 
be  sublimed,  wen  in  s  w-uum,  without  d<v-on)]<uMiioii,  and  diwoWce  readily  lu 
.liliirnfiiriii  •  mi  ili'  ii'iiiu  \l  iliU  «  not  hygroscopic,  nbUBM  cMiiijilrnly,  ami 
is  slmost  Insoluble  la  chloroform,  t'hnrm.  J.  (3),  xx.  1  f>l7. 

m.  3201-3403  ;  jirth.  Pkarm.,  oexxx.  449-409. 


§  4«8.  469.] 

aulphuric  acid,  wh«n  a  yellow  colour,  linaUy  papain^  totO  an  intenvc  red, 
i!*  produced. 

I  4G$.  Effects  on  Animals.  —  \V.  Mamm  found  aul)cutaneou*  dooca  of 
from  30  to  40  mgrma.  fatal  to  cato  ;  death  wan  from  jiarnlysia  of  tho 
mapir-atlon,  nnd    could   *«'   n  voided    by  nrtUiotu]  [on,     Cattle  are 

•  ■wiir:.    .t.'i-ii]rii::ill;     |mi.Mitiri|    I  iy    l.i"  nil  num.       All    111*1*110*    q|    Una    |fl 

recorded  in  tho    Veterinarian  (vol.  Iv.  p.  02).     In  Lanark  a  storm  had 

PTD  a  large  laburnum  treo  down  to  tlio  ground;  it  foil  into  a  field 

in  which   wjirm  youny  heifer*  wtrc  prizing,  and  they  liegnn  to  fowl  on 

iii-  ii  .-..  .  ,:.J  pniie,    Two  n  Hum  dh^nd  titan  bom  mr  Bl  (a 

•omo  tu80]  l,i:t  ultimately  re-covcn-d. 

The  laburnum,  however,  doe*  not  alway*  hav.-  fchll  •it^i.  (or  than  I 
a  caw  related   in   the  '-  in  which   five  oowe  hruwawl 

for  Aonic  time  on  tho  brAnchc*  ami  pod*  >-f  an  old  laburnum  tree  that 
had  Wn  tliri'U  M  ir-m.  I;  iI.-hn  imi  li.in-(  .n  ml  to  bad  M|gl  rlv.  ami 
without  injury,  on  the  nod*  and  lintiirlirn 

$469.  JEffocta  on  Man.— The  awoct  Uatc  of   many  portion*  of  Uic 
laburnum  tree,  us  well  an  iU  attractive  appearance,  ha-  I 
of  many   irrid.-iii*.      V   A    I  ■;u  im-dmal 

in .  .  no    l**»    than    1B5   case*—  UO   d   wtfdh  were    those  of   kb 

accidental  pouoninp  of  children:  only  1  (or  -'i  p"i  -  i-r.t.},  however, 
died,  *o  that  the  poison  U  not  of  a  vary  deadly  character. 

I  me  of  the  earliest  IBOOrdad  DIM fe tj  I'hrULwon.*  A  nrvant-girl 
Of  luvenu'M,  in  Bnfia  bo  BXidto  vomiting  in  her  fellow  servant  (the 
cook),  boi  «3  ">tm?  laburnum  bark  in  eoup ;  very  voon  after  partaking  of 
tbi*  winji.  Uu'  mt.k  iH|i<>ni'!iml  violent  vomiting  whtnfa  lasted  for  thirty. 
*ix  bom  ibl  iiml  intenar  pdc  u.  it-  >t  fflach,  murh  dfanhCM,  ami  great 
■  ular  wcakuccn  ,  ohc  appears  to  have  suffered  from  jjaatro-intcatinal 
catarrh  for  some  time,  but  ultimately  recovered. 

Vallancef  has  described  the  irymptorus  obscrvi'd  in  tho  poiaoningof  lifiy- 
rivht  boys,  who  ate  the  root  of  an  old  laburnum  kVMj  being  allured  by  its 
awoot  ta*tc-     AH  ware  taken  ill  witii  uttiltt  iyn  ■  in 

aovority ;  two  who  had  eaten  half  an  ounce  (nearly  b  ^rm«.)  lufferad  with 
■TOtPJnl  Severity.  The  ayuiptoimf  wore  fir^L  .  uniliu-.  than  IBirCWS^witJl 
convulsive  movement*  of  the  legs  and  straugo  movements  of  the  irmn  ; 
th*  pujul  i\*»\      TUu  dilatation  o|  the  popi]  Bedgwiok  alio  ww 

ii.  rip   pol  I  two  chUdrao  who  ata  the  root.     On  the  oth*r  hand, 

:.   the  Bower,  »«!*,  or  other  portions  of  tin-  laburnum  bare  been 
eaten,  tho  symptoms  aw  mainly  referablo  to  tho  sputro -intestinal   I 
consisting  ol  acute  pain   in  th«  atomaoh,  rOQftt&g,  IttddSaahflH      On 
ill-   l.li.-ivfnH'   uiMiv   Lli  in    prnliiible  '  !i  ■:  >tln-i 


B&M«',Jo«nK.  ISI3, 


Vrrf.  Jvnr-. 
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active  principle  in  the  root*  differing  from  that  which  is  in  those  portions 
of  the  tree  exposed  to  the  influence  of  sunlight.* 

The  po$t-Mortmi  appearances  are,  so  far  as  known,  in  no  way  charac- 
teristic. 


VII.— The  Alkaloids  of  the  Veratrums. 

§  470.  The  alkaloids  of  the  veratrums  have  been  investigated  by  Dr. 
Alder  AVright,  Dr.  A.  P.  Luff,  and  several  other  chemists.! 

The  method  which  Wright  and  Luff  adopted  to  extract  and  separate 
these  alkaloids  from  the  root  of  V.  allium  and  V.  viride,  essentially  con- 
sisted in  exhausting  with  alcohol,  to  which  a  little  tartaric  acid  has  been 
added,  filtering,  distilling  off  the  alcohol,  dissolving  the  residue  in  water, 
alkalising  with  caustic  soda,  and  shaking  up  with  ether.  The  ethereal 
solution  was  next  separated,  and  then  washed  with  water  containing 
tartaric  acid,  so  as  to  obtain  a  solution  of  the  bases  as  tartrates :  in  this 
way  the  samo  ether  could  bo  used  over  and  over  again.  Ultimately  a 
rough  separation  was  made  by  means  of  the  different  solubilities  in 
ether,  pseudo-jervine  being  scarcely  soluble  in  this  medium,  whilst 
jervine,  veratralbine,  veratrine,  and  cevadine  are  very  soluble  in  it. 

The  yield  of  Wright  and  Luff's  alkaloids  was  as  follows : — 

TABLE  SHOWING  THE  ALKALOIDS  IN  THE  VERATRUMS. 


V.  allium. 

1 
1 

V.  vtrule. 

IVr  Kilo. 

Per  Kilo. 

1-3  gun. 

1 

■2  giro. 

■4    ,, 

1 

•15  „ 

'26  M 

' 

■02  „ 

2-2    „ 

' 

Traces. 

or,  „ 

Loss 

than  *O04  grm. 

Absent. 

■48      ,. 

Jervine, 
Pseudo-jervine, 
Rubi-jervino, 
Veratralbine, 
Veratrine,   . 
Cevadine,    . 


From  whence  it  appears  that  V.  album  has  only  a  very  small  quantity 
of  veratrine,  that  it  is  almost  absent  in  V.  tiriile;  on  the  other  hand, 
V.  viride  contains  a  fair  quantity  of  cevadine,  an  alkaloid  absent  in 
V.  album. 

Besides  the  six   principles   enumerated,   G.   Salzberger  lias  recently 

*  See  also  a  case  related  by  Dr.  Popham,  in  which  ten  children  ate  laburnum 
saeda  ;  the  pupils  were  dilated.  They  all  recovered.  B.  and  F.  Mnl.  Chir.  Rcvirtr, 
Ap.  1883  ;  also  a  case  reported  by  H.  Usher,  Mrd,  Tim>a  and  Gazdtr,  Sept.  15, 
1862. 

t  "The  Alkaloids  of  the  Veratrums,"  by  C.  R.  Alder  Wright,  D.Sc,  and  A.  P. 
Luff,  Joum.  Chem.  Soe.,  July  1879  ;  "The  Alkaloids  of  Veratrum  viride,"  by  C. 
Alder  Wright,  D.Sc.,  to.,  1879. 
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wptttt#d  tw  i  itbtt  nyatollini  nbtti&oi  ,  t"  winch  h<  h.i«  ltivmi  tin- 

nnmAA  of  motoni'atrin*  and  iiratai>twtridiv>     .u<:    KM. -rl.rn    Ir.n   ;iKo 
••ptrntrd       n niii  Mibatoncc,  to  which  he  boa  given  the  uauie  of  MP* 
ti-tti'iiii'\ 
Tho   formulr*  of  the   nine  bodiea  which  have   been  ioparotod  from 

botiebon  root  in  m  follows: — 


1.  Voiatimc.  CpHi.NO,,, . 
&  Omdfaw,  Cnn«,N0,.  , 
;;.  Prota  

■*  IHftSSfiU 

6.  VteaMMnt,  r^ii4rNti,. 

a.  rrotowratridlne.  i-tBHoN0v 
ft.  Voratroidhie,  Cg,HuV0„       . 


MB     206 

HO 

a»B*-300 


2flC 

"<<J    146 

■J.M     r:i» 
:m 


Three  of  thoao  aUcaloida  poaaoaa  powerful  sternutatory  pn>i N OtL  B,  tin 
lejwt  quantity  applied  to  tho  luwtril*  exciting  Hunting  ;  tl.<- 
vera  trine,  cevudiue,  and  protov  tttl 

'.' ..11.  No.,,   Una  boon  obtained  by  0.  Britbqgic* 
from  powdered  bitUbON  RX$  by  the  following  procew: — 

The  pOWdond  WOt  >*  Bfft  bwd  from  f;tt.t.y  mli  reainou*  matters  by 
Uealmcul   vvi'Ji  •  n«l    lln-11   tin;  f.il-free    jiuwder  in  exhausted  With 

lloobol  Ru  alcohol  ifl  evaporated  oil  io  a  vacuum,  tho  extract  mixed 
with  l&Tieh  arotic  aeid  water,  filter**]  from  tho  inaoluM.'  i.-hlu.,  and 
itad  with  DwUphotphario  uSd;  Dm  roiamiaoQh  pndplWi  ooatatlu 
much  amorphous  mutter,  with  insoluble  compounds  of  jen  mi:  Ud 
ruin  jiTvnm.  Tim  pMOfpfttta  '  UUn  ,1  0^  ;tnd  the  filtrate  tr<. 
with  execw  of  Ammonia  and  «hakon  up  with  ether.  On  separating 
iln-  AthB?  Ud  distilling,  protovri.iLriiu*  OEyttalliflw  nil,  md  i'iin  In* 
ubUiim  <1  pun  by  rocryjttnllisation  from  atrontf  aJcoln-1. 

Protovoratrum  r v.UdliBO*  in  four  aided  platoe,  which  melt  with  char- 
ring at  245*  to  200  Tin*  !■  <  i*  insoluble  in  water,  benzene,  and  light 
petroleum  ;  chloroform  and  bollblg  M  pM  otjul.  alcohol  diaolvi  it  nornc- 
whflt ;  eohl  roely  touehiu  it,  boiling  cthor  diwolve*  it  a  little. 

Ccncenttntod  aulphuric  acid  iTJMufl/iM  tho  llfctloJd  *  lowly  with  the 
ptDdaotka  of  I  gmmCBfa  mlour.  which  pawes  to  carnflowftr  blue,  ami, 
alti-r  suine  hours,    bttOOBUB   violoU     Sulphuric  i  given  a 

different  colour  to  that  produced  by  commercial  veratrine.  Thcro  ifl 
fir«t  a  green  colour  whieh  ,l.ul,.ir  mT.>  olivo  gxvt-ii,  then  becomoo  <l  h v 
p*en,  and  BaiBj  dark  brown.  When  vmaed  with  strong  fulptraiici 
hjrdrochlorii1,  oi  phosphoric  ocicb,  there  is  a  *trong  odour  of  iaobutyric 
*  Ar&,  F%*rm,t  cenriii  402-443. 


39=: 


•  ■  ii-.iv:-.    raciR  i  i  i',  i-  .ivr.  detktiok. 


icid  develop  l     Dilute  notation*  of  the  colU  nrc  pieripiute*  1  ■  •}*  unmoor*, 
Newder^rvayeiit,  (^.ildcLl  'r<I»-.  [»<>luwiuiu  werturj  iodide,  cadmium  i  » 

i'l,  .nil  picric  acid ;  no  p  fa  produced  by  ton- 

uiii,  |.Utiiui!i.  chloride,  u:  ohloefda, 

§471    Verttrine  ((!riJl  in  a  rryatallisnbfa  alkaloid,  whkh  in  a 

powerful   irrit.ua  of  tho  sensory  nerve*  of  the  mncou*  membrane,  and 
excite*  violent  tnfwrinfl     Xfottod  with  concentrated  sulphuric  tdd 
dUsolvw  with  i  jsation  <oi,  ir. .!. m  |" '  mug  into  oTarigo,  them  ititri  blood-red 
nnd  fmidly  pMsina  Into  carnuBa-rrul      If  tin-  fr^dtly-pi'-jrarod  snlpa 
Raid  nolution  i>  now   treated  with   bromine  water,   a   beautiful   purple 
colour  i*  produced.     Concentrated  hydrochloric  acid  disaolve*  vcraAria* 
.:'  inlinir,  I. M-.  '.Mill  n-nvful  warming,  tt  become* 
beautifully  ltd.    Tin-  retcttoi  fa  raj  delicate,  oc 
0b«  n  nttfc  icid 

Vcrutric  acid  is  firoentechu  dimothylotber  acid,  and  ha*  tho  coottitu- 
tional  forraulu, 

<0OOH 

Vontrio  acid  forms  coloorltav  noedU*  and  four-aided  priiras  which  have 
a  marked  acid  maetion ;  it  malt*  on  h#ating  to  a  ooloorloc.  fluid,  ami 
sublimes  withemt  decomposition;  it  is  NUtilj  ntnUfl  in  hot  alcohol,  bnl 
insoluble  in   ether,     If  dim  ■■••■-    Midi  water  separate*  nitr»>- 

vomtric  add,   r  ,11 /No.)*^  which  crystallises  out  of   alcohol   in   -mall 
yellow  »ilcx.    Vn  nitric  ii'i.j  unit*.:  v,i,',  '....■    I  irn  inj   i  rystallin*  ■tlfti 
the  ailvor  salt  has  the  composition  of  C0HgA^<>,     :17*37  per  cent,  v. 

nd  may  ouei «t  m  1 1  cl      U  Ifl    rv»tnllino  with  I ttnag  i«>intof 

20fi"  to  20ft'. 

Oevadiiie,  C^H^VOg  (M.-r-AV  vi-ratr-ine*.— It  Im*  powerful  atormiu* 
tory  properties,  and,  under  the  influence  of  alcoholic  potash,  yields  tiv 
arid  and  covim-   I       1 1 .   \>  I 

According  t*)  Ahn*n>,  iinj.;i  lir  acid   ll  lir.il  formed,  and  than  COHVW 
nit-'  tiglic  acid.     When  tho  alkaloid  is  boiled  with  hydrochloric 
ti^ho  acid  w  form-.-d,  and  a  ruby  rod  matt,      Nitric  acid  oxidise*  ccvadine 
i,on:jiIci"!y ;  with  potasalc  pfirmanvviiiat--  it  yialdfl  noetic  and  oxalic  arida ; 
with  chromic  acid  it  forms  acctaldil.yb-  nd  Ctth  13  'liuxidu.t 

Tho    Continental   authorities'    always    give    to    crvailiiu*    the    name 
of  vmtrtae.     Ovadine    forms  a  crystalline  naroohlorfde,  a  crystal* 

linr    t i'ii i*m ■hlijndr,    C^If^NOyrTHyClj,   and    I*    DrjatalUn 

OJffJSOfifi^Sfip     Tin     mtCOUy   *alt   crystallises   in   small  ailv.-ry 

•  Tiglic  add,  C#Hh07l  is  a  volatile  add,  m,p.  «t\  balling  point,  19S;.  ;  El  fuimx 
a  Miiuhii:  ii.iiiinii  salt,  and  aa  iuwluMn  wlw  wit, 
t  Set.,  xxlil.  27DD-270I. 
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I»1.ups,  and  melte  witfi  divrnnpojutirm  at.  ITS*.     Tha  pumfta  Bdcdm  ifablt 
lab  blackening  it  325*3  both  of  tKc  latter  *alta  are  but  little  soluble 
in  water,  butaro  soluble  in  alcohol.     Covad  in  e  also  Undo-;  with  brouurie, 
toming*  totrabmiui.lf,  ilmn*  yellow  jwurdiT  in< ■■.:  i.-iti-r, 

lnil  rnidih  lohlMc  III ftlooliolfl  ''Our.  ami  chlorofunu. 

:  fc7*  Jurviiie.  («.:,l!-No  3B  ,0)  iHW,/  a&d  fcfcf),  «'.!;  NO, 
[I'ntt;.  »m)*  eryatalliso*  in  wbito  nooillci,  and,  when  anhydrous,  mclU 
at  2377*.  It  it  lUghtfy  Imvorotntory.  At  25  one  purt  o[  the  bane 
dlttolv.:o  til  1668  bouanft,  M8  Btih«i  60  ohlorafon^  ifid  16*8  ftbeolaU 
alcohol.  It  ift»iw)lnh|ntii  lij^lit.  pptrtilruiii.uii'l  but  Blight  I  y  sohlbl  [] 
acctnto,  water,  or  carbon  bisulphide.  It  form*  a  vary  InaoluM*  milphnlo, 
and  ,i  K|«ringly  soluble  iiitrnta  and  hydrochloride.  Jcrviu  giw,  %v i 1 1 
sulphuric  acid  and  sugar,  n  violet  aglow,  ]'a«ing  to  blue.  Treated  with 
itnog  sulphuric  Bold  II  All  MsVM  bO  a  yellow  lluid,  which  becomes  eueccw- 
How,    brownUli    yi    low,  :iiul  then  -n-i-in-li        Tin     -rrci  -IhhIh 

atDadittelj    daraloped   bj    diluting    vStu   water,     Jarvin*  doaa  iol 

produce  .•mi  /in  ■ 

^t  473.  Pgeiidojervme,  Ct|!ll:No7  <  H'Vt:/Af>,  m.p.  390  :  C,H4WNOIr 

m.p.  289*  (AtAJtaAan),  may  bo  obtained  inn  crystalline  state.     One  part 

ia  soluble  in  10 '9  parte  of  light  petroleum.  IJ72  parte  of  benzene,   1021 

parte  nf  ether.    I    <>i   ■  lilnruform,  und  168  of  ilMOlBto  tlOOhoL      The   pQN 

:  with    nlphi  no,  nitrlo,  i  i  hydro*  hlorn    i.-mU.     It  dOM 

not  }Ii  m  1 1 1 .  i     -iirr'Hig. 

g  474.  Protoveratridinc,  C    II ,  SO  .  i     pwbtM]   d.-im-d  boa  (VOt* 

verotnnc.  Salcbcrger  f  isolated  it  from  powdered  hellebore  root*  by 
treating  tl  i   with  btiriutu   hydroxide  iwn:   w  >t  •:.  and  extracting 

with  i'I.Ik'i.     I'll' nther  i,ttni(,t  wus  Mpuatml  ami   toad  from  ethaf  in  a 

rlltli-Ml    <i]    |.  Mil.-  p  II   .;(     I   !"W    \<  |.||iri.iti,;v. 

Krom  the  dark    ■!<•.■!,  -\  nip  nknineiJ  j.  iv:no  cryatftlliflod  out,  and  fr 
tli.   in.. :1m  i  Uqtttr  ultimately  protovemtridine  wait  wparnted. 

Protovurultidiuc  crystallise©  in  colourless  loux- sided  plate?,  whidi  i.i  It 
nt  J68\     It  i*  almost  E&folablo  in  al.-ohol,  t-I.i  i    i  -..;i  ..i. 

and  u«'i*tc>iir\  and  in  olubl  m  NlMtatj  li^ht  potrolouiu,  .-md  nther.  Con- 
eaatnftad  mlpbaric  add  rIvw  a  violet,  then  n  rhrxry-rcd  colour.     Tu 

o.ili.tini:  in  DO!)  nit  :.i1f-l  liV'Ii-"  hi*  iti  icid  bMOOMI  li'-'lil  i"'l  08  w.iimIhv., 
and  there  io  an  odour  of  ioobutyrie  aoid.  H  is  readily  tolublo  in  dilute 
mineral  acids,  and  tho  solution,  on  the  uddilwn  d  IBI&4lll^  vii<l<l-<  ili<- 
;ill;.i]oii|  i-  iiiilitinii.       Tin-    UlpllUtld    laid      '  ■  I  < '  1 1 .  ■  -    gjvi 

prtcipltntej    with    phn-iiiint'.iti^^ln ,    |icrlo,   l&d     tannic  acid^   ind    wfth 

potaaiium    noreurv   ininio;  but  pivon  n<  plaliiwnn 

ehlorido,  potaasium-endminm  iodide,  or  witli  Milloa's  reagent. 

'    Ji,HV.   f?r,nn.  (6),  XMi.  2«JC-20». 

t  Arth,  tiiarm..  ccxxnii.  UU   I 
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It  forms  a  platinum  silt,  (C>H41NO^H.PlCl9  + 611,0,  which  is  pre- 
ripiUtfd  in  lirge  *ix-?tidod  plate*  cm  lidding  alcohol  to  a  mixed  aolutiun 
of  platinum  chloride  And  a  salt  of  the  base. 

I'i  >tovi-ratndin«  i-   not   [HUttmoua,  a"d  doe*  not  cau»r  «ne«M£. 
MiIntion«  are  very  'utter. 

|47.V  Bubi-jenrine.  ( '  . - :.  i  -i  j  -: .d!i- .i(J«liaw  wholly difiVrani 

fa  m  jervine,  yet  probably  closely  allied  to  it.  It  form*  a  light  yellow, 
indistincUy  crystUlinop^ld  sul:  <<  ,H  \<  I ..Ita.A.ii.']  ]  :  it  give*  a  -hi- 
fcffwit  pl«y  nf  riiiiii'!  iritfc  saJphaiio  acid.    Tl.>  I  .it**l 

H  Id  diwolvcM  i  ur  t<>  a  oho  yd:.  ■   txUt  booomLnjr,  *ucce«ively 

<Urk  yellow,  tomfilb  yellow,  and  brownish  blood-red,  changing  after 
sctcxnl  houn  to  a  brownish  purple.  On  diluting  slightly  with  water  the 
brownish-red  liquid,  it  hwVfflMsl  suecessdvoly  crimson,  purple,  dark 
lavender,  dark  violet,  and  idumately  light  indigo,  It*  hydi>"  bkridfl  a»d 
hat*  in  both  ruore  soluble  tic  of  the  corresponding  e*JU  of 

i-  iMirt  w  |>toudo-jervinc. 

§  47ft  Verutnilbine,    C^H^NOy    an    amorp,M,,,w    imM-rtU-rnutatovy 

base,  givta,  when  a  speck  of  the  eubatonce  is  dissolved  in  sulphuric  acid, 

a  piny  of  colours,  becoming  (mccoasivoly  yellow,  dark  yellow,  brownish 

",  and   brownwh  blood-red,   with  n  strung  pM  BiiHiBBflajiefc     It 

||  ii"  add  »ii  aai>oninration. 

J4T7.  Vcratroidino,  Oa>  w  another  base  vft&  u   lias  been 

srpawtod  I".  '  „..»..•     It*  BMl  id  149*.     One  part  dis- 

solve* in   13  of  benzene,  n9  of  chlomforin,  mid   9  of  Sthal      It  yields 
amorphous  aalt.t  witli  t  In-  u.ineial  nttrls,  and  m  ith  ti.xalfc  «ud  acetic  aj  ft 
It  it  precipitated  bj  moot  of  the  group  reagent*.     With   11   per  cent, 
IQJBtJWI  of  hvdr<»hl.)h-   \-  \<\  ,x  gives  n  btaatlfa]  RWI  colour. 

J4"*s  Commercial  TtTtrtat — fffflMnirrrH  r«  iniii-  i-  |  tmiiure  of 
alkaloid*,  arid  ban  uwualK  b  il>  >nt  | •ropcrtic*,  one  of  which  i>  it* 

intense  mi:.mi  BOfctOfl  OB  tbo  nostnU.  Placed  on  mout  blue-rod  litmus 
pap«  it  gives  fi  blue  spot.  It  ia  bal  lr.tle  *oluhIc  m  water,  I  ■  IftOO;  but 
readily  diiuolviw  in  alamo!  and  chloroform;  it  is  but  little  Kohibb*  in 
amyl  alcohol,  bcnr.ene,  and  carbon  disulphide. 

When  a  very  small  quantity  \t  trailed  with  a  drop  of  Mipbnzla  acid, 
the  arid  in  thl  mid  aferfk**  n  yellow  oaloUT  ;  On  warming,  the  colour 
bteoim  unit  t,  ttluwly  changing  to  u  n  md  i  lun  v  n-d.  Sensible  Ui 
100th  of  mgrm.  If  this  teat  is  performed  in  a  teat-tube,  a  green-yellow 
lluoreacance  U  also  aaan  OB  Uie  sides  of  tli-  bBtt  tubo. 

Comm*Mv:ni  raatrinfl  itrikei  ;»  ptnit-ced  eofom  irftfa  hyiii'iM-idunc  acid 
in  the  cold  if  n  lo0g  tinn  i.s  ftllofV  *d1  I  ''In^c,  but  it  at  once  appear*  if  the 
acid  is  warmed,  and  is  permanent.  The  solution  becomes  fluorescent  if 
two  drops  of  nc>  i     madded 

-  0u    ,f 
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If  a  mull  quaa-tity  of  fommewbl  tsratrirv*  U  aitdstf  to  ir*Hu«l  oxalic 
add  ami  the  TTsannf  continued,  *  Wood-rod  oolour  ts  obtained. 

Vexatrinc  warmed  witb  syrupy  phosphoric  neid,  develops  mis 
butyric  ae-u) 

A  dark  grata  colour,  followed  by  reddish  purple,  and  blue  colours,  u 
obtained  by  adding  a  sprinkling  of  finely- powdered  sugar  to  *  elation  of 
vstatrine  in  sulphuric  acid.     This  is  best  seen  with  a  solution  oi 
10.000;  If  In  dilation  of  1  to  100,000  tt  £n>»$roai  colour  h  podn 
followed  Vy  puipIetAfil  I'lu*  colour^  quickly  changing  to  brown  or  black.* 

When  two  or  three  drope  o-ieae.id  and  furfur  aldehyde  | . 

to  10  c,a.  oJ  tel  id«l  to  niirii  of  alUlnuK  *  more  or 

Icefl  characteristic  colour  makes  it*  typwflt*f  :  (hil  -  Hi 

cam  with  rvnMufl      A   faw  partlcJti  ml'i*-!   with  a  £*la*s  rod,  and 

moistened   with   the  rr.c  I  -  flr*t  a  yullnwwh-^rrrii,  IfafO   III  Ottfi 

ICrocn  mixture,  the  edged  afterward*  becoming  n  beautiful  blur.  On 
warming,    I,,M    fnfrrtimi    gradually  aequo        I    pOlpll   ffiolol    eolnnr. 

hln*  puhfltanco  obl>  Md        tha  MM   ll  [MoMda  En  alcohol,  oilier,  or 

OhlorOfanO.         Tin'    ll    I  Hilt      if    wnlci    .;.r.i.|nil.H-X  tln«  Moliif-inn,    :iinl,   oil 

adding  much  water,  a  fairly  penUaSODf  yellow  dilution  is  obtained,  t 
§  479.  Pharmaceutical  Prepa  rat  lone.— The  alkaloid  ia  officii]  kl  la  Um 

\iinTicnn,  and  Corainentnl  nhirmTfipfJaa      There  it)  also  an 
mAm  wrafrfaai" atnmgthabon!  l*fi  percent     in  btia  London  pnw 

ni.M.opoeu  of  1851  there  ueed  to  lx-  a  wine  of  white  hellebore,  fall     hottl 
■ij-lc  of   SOpartaof  the  root  l\   Wftlghl  hein^  cynt;iin',d  in   I'.'U  parti 

by  naann  of  tha  nine  Booh  ;<  *bM  voold  oontain  about  ooiM 
per  cent,  of  total  alfcalolcfa  Of  the  green  baUabOtt  Bmm  it  a  tinctun* 
(tfarflira  iVm),  to  make  which  four  parU  by   weight  of  th- 

roe*, nro  oxhauatod  by  tiO  parts  by  measure  of  spirits;  the strength  v  U 
is  0*02  per  cent,  of  total  iilkuh >i<N. 

8  480.  Fatal  Do*e. — Tin*  maximum  faee  "i  the  coauaataU  a&aloU 
ih  laid  down  -\  10  mgnna.  {•\u  grain),  which  can  bo  taken  (safely  in  a 
single  dOM,  but  nntmnL;  iiheitmtly  definite  is  known  as  to  wrml  | 
tathaJ  dona,  1.1  grra  of  the  powdered  rhiianM  has  caused  death,  ml, 
tax  otba  hand)  ten  timei  that  quantity  has  Ucn  taken  wiVt 
impunity,  so  that  al  it  ia  quite  on  open  question. 

§*>l     F.fTort*  on  Animals — PhyxinlugiiTnl  Artiun.  —  K\[«?rimenU  on 
«juihh1m  Im-.t  prorad  dial  Ibe  racad  -m  Llw  acn   ■     n-  ■ 

skin.  an*i  tlioao  of  tbc  fl  ■  '   the   no**  and  intestinal 

canal ;  they  arc  first  excitod,  afUrwnrds  paralysed.  Wlieu  adtniniatared 
t'i   fn>gs,  sofjnr  and    lactic  ;iri.]  appaat   in   the   urinary  Bioatfcn.]      D 

-  rbkbipT'*  toad***,  iwa. 

t  a   ITsaasr,  r/^m.  g****?,  xrii  flf,o,  afii. 

:  ZmL  Piyt.  CKcm.,  xri.  4W-IW. 
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exercise*  a  peculiar  influence  on  roItuiUry  muwle ;  the  contractility  i* 
changod,  »o  that,  when  excitad,  thsr*  is  a  I  muinc  contraction. 

Mini  from  n  single,  rttmnhw  morn  hrnt  ix  dim-ngngnd  than  with  hralth> 
muscle;  the   ffl  r*4  are  alftO  TinV**1*      The  icapiration,   at  tint 

.oned,  io  then  alowod,  and   hiially  parulysed.     Dm   heart'*  a 
f»  also  first  ^uickeusd,  tin*  blood-prewaur*  at  the  Mine  tiros  Is  r*i**d,  and 

Uu  ntH  utariai  nanowod  In  calibre;  lata   faUo*  rinUoi    of  the 
pressure,  alowin,:  of  ili>-  heart,  and  •iilauai  -i  >i  1I10  ream)*,  and  the 

heart  becomes  finally  paralyaed. 

g4#2.  Effects  Ol)  Maa— Poisoning  by  wmtlUUll,  sabndilla.  or  plinr- 
maccutir.il  preparations  containing  verntrine,  in  not  common.  lklcnk 
witnessed  a  caw  io  which  the  externa]  application  of  sabodilla  powder 
to  toe  Lead  caused  d*Url  <  B,  fid   L  "  relates  a  case  in  vhwk  an 

infant  a t  tliA  h.  mmi  BO  AXtacna]  application  made 

Uo*     in  in. ill  hnjajifttit,  knTnrrtr,  thtrr ir 
a  possibility  that  aoxse  of  the  medicament  was  swallowed. 

Bios  recorded,  in  18GI,  the  cms  of  two  children  who  drank  *  decoction 

ni  uhii.'  DaUabon   tin*  liquid  Ivin,'.;   intended  a*  Rn  external  application 

to  au  auimai.     They  showed  serious  symptoms,  bat  ultimately  rec< vexed. 

A  scientific  chemist  took  S'JS  gm*  |  N  gutsa)  of  the  tincture  of  green 

1  -  Uefeofl  fi>r  the  purpose  of  experiment.     Thnrs  follow. ..  violent  *vmp- 

tona  of  flutritf  In  nil .  TOoltlD&nnd  riinrrhraa,  hut  he  nlxo  rprovsrorl,* 

C«  "   -f  1  whol    familj  by  Tcratron  ■  from  the 

stoiii  1  •  mother   (who  died)   and  tho  romainn  of  tho  repast  (a 

porridg1-*  ol  Ion  rrini"  w\.    fpiimted 

i- I    recorded   dlfl   pOjaonfag  of  thirty  cows  by  verutruiu  : 
nn-il.  .ii.ii   ||    1     Dotaworlb)    Ibat  violent  pi.'i  "  vmptomt  wen 

-  .1  in  :i  nniaU  partaking  of  their  llcdi  and  milk. 
$  4fl3,  The  symptom-  Bppau  *oon  after  the  fiqgsaJiaO,  and  consist  of  a 
baling  of  bununfl  IB  the  month,  IpraadJI  downward*  to  the  xtoxnncli, 
in.  tatted  Accretion  of  saliva,  and  dilbYuIty  ad  mdJoiring  :  then  follow 
rioleni  roaitl&g  and  dEatriMat,  with  groat  pain  In  itu  aonala)  often 
(•mm  iir!..  '  iisra  ti  alao  haad.ii-h"  ;  - .  ■  m  :  m  .  ■  -  -  r  ..  ball"-  •'  -n  ■  ■»  **r  *.-,  und 

the  pupils  aro  diluted.      The.  cm;,  i*  urdinmih    ml  muIm- 

>l.  nd  low,  and  the  bfOftttdXig  embarrassed  ;  tlio  skin  i*  benumbed. 
Tliern  maybe  also  formieatinK  feelings,  und  twitching  in  tho  muscles 
with  occasionally  lilt  U'Uimc  cramp*,  which  are  OOnatantlj  aaan  in  frogs. 
In  Oaaai  whico  and  fiiillv,  the  disturbance  of  feci  bnathiiaj  sad eSnola- 
fcion  incroooes,  and  death  takes  place  to  collapse, 

An   imj»orUnt.  cafto  of  alow  poiaoninc;  1-    OB   MCOroVl  '"   »hWl   »TW 

*  Mai,  Ttm  a*d  0<k$U*.  Jsn.  3,  1809. 
t  Zeitxkr.f.  AfcwOMfMri*.,  Ufl2. 
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brothers,  aged  twcnty-ono  iind  twenty-two  years,  died  after  nine  and 
eleven  weeks  of  illness,  evidently  from  repeated  small  doses  of  the 
powder  of  Veratrnm  album.  They  became  very  weak  and  thin,  suffered 
from  diarrhcea  and  bloody  stools,  sleeplessness,  disturbance  of  the  intel- 
lect, and  delirium. 

§484.  The post-ntortrm  signs  do  not  appear  distinctive;  even  in  the 
case  just  mentioned — in  which  one  would  expect  to  find,  at  all  events, 
an  extensive  catarrh  of  the  intestinal  canal — the  results  seem  to  have 
been  negative. 

§  485.  Separation  from  Organic  Matters. — The  method  of  Stas  (by 
which  the  organic  matter*,  whether  the  contents  of  the  stomach  or  the 
tissues,  are  treated  with  alcohol,  weakly  acidified  by  tartaric  acid)  is  to  be 
recommended.  After  filtering,  the  alcoholic  extract  may  be  freed  from 
alcohol  by  careful  distillation,  and  the  extract  taken  up  with  water.  By 
now  acidifying  gently  the  watery  extract,  and  shaking  it  up  with  ether 
and  chloroform,  fatty  matters,  resinous  substances,  and  other  impurities, 
are  removed,  and  it  may  then  be  alkalised  by  soda  or  potash,  and  the 
veratrine  extracted  by  ether.  The  residue  should  be  identified  by  the 
hydrochloric  acid  and  by  the  sulphuric  acid  and  bromine  reactions  ;  care 
should  also  be  taken  to  ascertain  whether  it  excites  sneezing. 

A  ptomaine,  discovered  by  Itamardel,*  was  described  by  him  as  both 
chemically  and  physiologically  analogous  to  veratrine.  A.  M.  Delczinieref 
has  since  investigated  this  sul>stance.  Only  when  in  contact  with  air 
does  the  analogy  to  veratrine  obtain,  and  Dclcziniere,  to  ascertain  its 
reactions,  studied  it  when  in  an  atmosphere  of  nitrogen.  It  appears  to 
be  a  secondary  monamine,  Cyi^X,  and  is  in  the  form  of  a  colourless, 
oily  liquid,  with  an  odour  like  that  of  the  hawthorn.  It  is  insoluble  in 
water,  but  alcohol,  ether,  toluene,  and  benzene  dissolve  it  readily.  It 
oxidises  in  the  presence  of  air.     The  salts  are  deliquescent. 


VIII.— Physostigmine. 

%  486.  The  ordeal  bean  of  Calabar  (Phyxontigma  /aha)  in  a  large,  all 
but  tasteless,  kidney-shaped  bean,  about  an  inch  in  length,  and  half  an 
inch  thick  ;  its  convex  edge  has  a  furrow  with  elevated  ridges,  and  is 
pierced  by  a  small  hole  at  one  extremity.  The  integuments  are  coffee- 
brown  in  colour,  thin,  hard,  and  brittle ;  they  enclose  two  white  coty- 
ledons, easily  pulverisablc,  and  weighing  on  an  average  3  98  gnus. 
(61  grains).     The  seed  contains  at  least  one  alkaloid,  termed  PhymnHfj- 

*  Montour  Scirnt.  (3),  10,  1140. 
t  Bull.  Soc.  Chim.  (3),  1,  178-180. 
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/in1/-  i'Ii!  i  •>  puraUtl  in  L864  '"»  T  •!  -i  mid  lit*—),  ami  jxwibly  n  second, 
according  to  Ibinuuh  ftod  Wilkovilgr,  vvlioluui-diM.-iitntxl  in  uMJciiUun 
wild  pkytfotfligrninv  |  new  alkaloid,  which  theyc aj]  /»•,  ami  which 

ihn'n-  fan  |i);v-m.!i;m  in.  m  lirin-_  jnv<  l.iU.-  fa  ether  und  soluble  in 
wAt«r.     It  is  also  K'luMr  in    ili'dlml  ,  ami  further,  the  pnrr.ipiut*.  pro- 

<iii-  nl    :  . .  ,    i-Hi.  ■  ii\,it;«r  ;•,  i  ilr    It.  fl  lUttliai     IOIbU  CM  i     Mi  nhftjl 

in  alcohol. 

(  4*7    Pliysostigmine,  or  eneriue.  in  not  easily  ohum^i  in  i  <rytt&l. 
hue  btute,  being  moil  fr«  -  \tnicted  11  .  i  akiuxloai   v.iinihd,  i 

into    l<nt  i !«•    mwiw.      It  is,  however,   «juik    p0l4blfl   to  obtain    :!    | 

lini  od  |  All  ;lIy-cTysUlhne  crusts,  or  n  bfa  [  Ut«s,  by  care,  bi 

ukfn  ui  partem  tat  tTApomtfaa,  and  ;•)    ii"   Dptnttoaa,  at  a*  low  a 

toiiijM-Miu.r  M   DNBIMo,  ;iii>1    pnteftU]  111  ■   ilitu  ;.l  i   i  tom  :  for,  it   t!i<- 

feenpantuc   riacsj  lo    It)",  much  of  the  nlkaloiil   will  )>r  decomposed. 

Hi        i-    1 1  .-i   1:ihii'Im(-   '.];:. t    rlic    ln'i!i-     In-    i-\!  |  ir!  .d  ,   .iliwihul     hv  the  alcoholic 

solution  alkaliatU  by  aodic  cirbouatc,  and  the  liquid  shakm  Up  with 
•  t  J . ■  ■  r,  whidi  will  retain  tin?  nlknloid.    Tkori  <-n  in  now rtcitaratcd. 

And  acidified  allghtlj  with  very  dilute  lalphflukti  floid,  of  course, 

■  I  -■ '  -«i  -  -  iul  •  uvu  layers,  \hv.  lower  of  whuh  u.ni.uu-  the    ilfcaJofd  a*  a 
sulphate,  the  Q  bo  ether,  which  a  withdrawn,  nnd  the  flcid  fluid 

passed  through  a  rnoiat  niter  Tin-  whole  process  in  then  repeated  a*  a 
purification 

Again,  Vt*i  who  hag gapBnUdly  ohtafnnd  the  alkaloid  in  a  erysudlin* 
cou'l  ;  bi    axtnetto  al  Un  fchi   at  -holic 

solution  to  bo  traatad  oa  before  with  sodic  carbon:,  i 

the  Pthrre.il  solution  to  bi  Bvanmlad  to  dryness,  dissolved  in  ililnt*  nold, 
prctipit.ii'-.l  by  sugar  of  lend,  and  the  filtrate  from  this  precipitate  alkali.vd 
I'V  1'otAwic  bicArbonalc,  un.i  lh<  n  h.Un  up  with  ether.  Tlio  ethereal 
«0lU1-  «l    I"     •  '.Mp'irntf   M|hiiit:u»'Oii».ly,  thi    n\ 

)  vi'd  11  .i  IfttK  -.iiui  ■  .i-.iii,  ud  lata  mlutioo  ii  i.i:.:!'i  tlkaUMd 
bg  potei  l"  '•i'-arbonatc,  when,  after  a  few  minute*,  crystalline  plate*  sre 
formed. 

Tin-  ffirniiihi  i-rnlml  W  phywifttigminiMi  r  II  \  Oy  It  is  fltmngly 
ulkalini-,  fully  neuti 'i    i  DgtestesMi  wdt*.     It  m  *a*ii> 

melted,  nmi  pathspi   ptltlj  ilecompoacd,  at  a  tcuipcrulurc  of  45*  ;  at  100 
it  is  cortAinly  changed,  becoming  of  ■  r<-<)  roll  m,  .nni 
a  ml  anhitiuu.     It  di&rtolve^  easily  in  alcohol,  «tln  i    <l  I  iinluiin,  aud   In 
Milphiik  of  Gttbo&|  bdt  ii  not  easily  soluble  in  water. 

Tb«  BAlte  formed  by  the  alkaloid  with  the  acids  arc  generally  hy^ro 
acopic  and  uricry-ullis-ihla,  bat  OB  AXOOptlOS  i«  met  with  in  the  hydro- 
lirmnide,  which  crystalluMs  iu  otellate  gwups.*  If  C02  w  pawed  into 
water  contnininx  the  alkaloid  in  *uapen8ton,  a  clear  solution  i   obtainod  ; 

1  M.  Ihiqu.  saol,  fiUrm.  J.  Tran*.  (*),  T.  847. 
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i   wiirm'J'  <■  the  toll  I         ■■-■,. tiUfl*. 

dH    alkaloid      Tin-   bydraij  Ed*  (C   B A  <> pHI.SHgT]   k   b 

wUte  pwd|  iii«.  inwloblfl  In  vraieri  beoonu&g  yellow  -»'i  divine  soluble 

d#t    'iiil  alcohol,  and  from  mch  solution*  obtained  in  oryjtallinc 
prumatic  group*.     A  heat  of  70"  raclU  the  cryftalx,  und  they  aolnHv 
18  niiiurplinuit  Condition 
It  grVAS  ft  precipitate   with  i."M  «.■! » 1» »i-s« l»- .   h-Iiih       t  i     _<ild  .  ;d*i>  o&l 
with  iin'irirr  rli..  til.-  .i.ilv     <.hk.   m  hydrochloric  noid.      It  %.\> 
H  Lta  with  plulinuni  chloride. 
§  486.  Testa.     Ma  Hilva'a  *  UNA  for  tacrine  w  a*  fallow*  :— A  luittuLe 
fragment  of  «crine  or  one  of  itc  enlto  i«  divolvaJ  in  a  few  drops  of 

,    .;      n;    ;  [■       :n  hi    j     til.       IDfcfctl  '  i»*H,      bill.    (IVapi. 

. 'fir  it  j  rjeei  it  ifl  pnrv  seen    Th*>  gnerj  rabetsoca,  called  by  otfaata 

■  .i  non  flnorwcflDt  ^rean  aolntion  -  in  water  and 

also  in  ntronj;  alcohol  it  ahow.i  a  hand  in  the  red  bctxrecn  AG70  an  1  X>\  ^- . 

i  broad*;  bai  mow  aebtilovi  bend  In  Che  bin*  and  rtolel  between  aioo 

und  Ails,  ami  n  my  fi'idde  li;unl  m  il  r  m.ur-r 

.r.  B.   SagelvoorM  hai  recommooded  hhfl  following  t«*-»u: — (•*) 
amorjii'i  ,|    .   permanent  blue  colour  i«  obtained  if  a  trace  of 

I  I,  OT  allfl  Of  III  «alU\  i*  rv;ipnr:itj*i1  in  llm  prr 
of  amnion  i;i  .  I  ';  diwudvi*^  in  dtlttM  ■  »  Ida  Irfth  a  nfttokoi  . 

»neiuv©rie»  0  00001  pa.  {1  :  100000).     Xhi  n  hai  beautiful  red 

fluorcficoncc  in  rctloeUnl  light;  when  ovnporntad,  n  lean     I  Pi    I  114  thai 

u  pr i  .ii   1 1  •'    changing  bo  btan  iftewude,  Um  blue  reeldufl  i 

aoluble  in  water,  alcohol,  and  chloroform,  bill  BOt  in  other.  Chloiofonfl 
extract*  the  blue  colour  from  the  wntory  amruonioeal  solution  only  par 
tially.     Th«  hhn?  .  •  .  -i   :r  lir-i  by  1  i;ml<  aired 

aftonvjirdx,       Tin     him-    rnlniii     i-     n-    !-  m-1    h\    i-  \  |M-U   ii;;    tin-    I  (  .S    uti    till' 

watAr-hath.     (h)  A  red  fluid  ia  obtained  when  0*010  is*"'.  leerine  i 
•alicylutc,   0*050  gm.  of    i  kicked    lime,  and   1  c.c.  of  water  are  added 

■iirt     Wanned  in   i  vmti    hath  11  tuntt  -.r.  .n,  ■>nd  a  poena  <>f  Bed 
litniu*  -  paper    *u*pcnded    in    the    tr-»t  •  tube    turua    blue;    a    gkttt    rod 
XDofotancd  with   HOI  givei  off  Hm  wcll-kin.wn  white  >I  ■ 
iatie  of  an   ammonia    reaction.     The  groan   solution    dooa    not  lose  iu 

;;r  by  evaporation,  Baryta  MrftUr,  added  ko  ;m  ('serine  atilution. 
girte  a  white  precipitate  that  turna  red  when  strongly  agitated, 
•entitiva  to  O-oi  ngtm.  (1  i  K000OO). 

|  4-S'.>    Plmnimct'titical  PrepsirHtioiw — Tin  .mly  ONparatlOAl officinal 
in  thi*  counti)  an  «i  apiritao  ■  ten  phfaottiffmo&ii),  mad 

princiiully  for  extomal  application,  the  done  of  which  i>  not  more  tliun 
1h-i    mgrma,  ('18    grain),  mid   golutino   diaca   for  the    purpoao   Ol 

•  8.  J    Fcnxirn  u  Sih-»,  cV«,^.  &n£a  fiSVtt.  330.  331. 
t  miaWl  ficuctiw.  1808. 
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ophthalmic  targeon,  each  Hi*-  weighing  a  boot  ^th  grain,  »nl  eonta 

tAj  ?r-  °f  ***  •akiloid. 

X  490.  Effect*  on  Animal*.— A  Isrjre  number  of  cxj>ertmenu  hero 
Un  roado  upon  animal*  with  phyeoatiginina,  most  of  them  with  the 
im  alkaloid,  which  is  a  mixture  of  ralabirin*  and  nhysnstigmtnc. 
Now,  tlf:  ftotba  cf  calabsrinc  aeetnr  to  be  tlte  opposite  lo  that  of  phyao- 
itim  that  is  it  eamaee  toUnua.  Hence,  th«M  «arptrim«*U  are  not 
of  much  Faint,  union  the  dinVrent  prr.j»ortions  of  the  alkaloida  were 
known.  Harnack  and  Witkowaky  *  made,  however,  some  reerarche* 
wi&  pure  phyeoatiguunc,  cf  which  the  following  are  the  main  resalt- 

<mallert  fatal  does  for  rabbit*  t*  3  mgrms.  \*t  kilo. ;  cols  ehosrt  the 
tame ;  whim  dogs  tok**  from  4  to  ft  mgrms.  r*r  kilo.  Vroga,  nnrb-r  the 
influence  of  the  alkaloid,  lie  paralysed  without  the  power  1  -oua 

DlOftWHIlf.  *nd  the  sensibility  is  diruiniahed  ;  Inter,  the  breathing  roaaes, 
nnd  the  reflex  irr.  lability  boconr-i  PWngnwaWL  Tin*  activity  of  tha 
hrsirt  in  through  5  uigrm.  llliwrf,  hut  at  the  asm*  time  strength'-. 

The  wanm  blooded  animals  exjwiimentexl  upon  show  rajnd  paralym  «f 
tho  respiratory  centre,  but  the  animal  liy  artificial  respfa  n  be 

saved.  PftfiUar  nrtuoojai  twitching  of  all  th*  muscles  of  the  body  are 
observed.  I'  lli  fiilli-wfl  in  all  rases  from  inralyaia  of  the  reepirstioti. 
Kxperiment*  (first  by  llcxold,  then  by  Kroner  and  Barthii  l.utly 

I)  have  amply  ahovn  that  atropine  10,  to  a  certain  extent,  an 
antidote  for  phyeoatigmin*  poisoning  Kraaer  «lan  maintain*  An  ant*. 
ponfini  between  etryclinine  and  phyeostigtniiit-,  and  Bt  root  that  chloral 
hydrate  ia  antagonistic  to  physottigminc. 

Effect*  on  Man.— The  bean  hoe  long  been  used  by  the  sur*r*titiou* 
ttfbm  >i  tha  W  fc^  ■(  Of  Africa  a*  m  urdtvt),  ;iud  in  tn  implicitly 
1.  lii  vod  in  that  the  innocent,  when  accused  of  theft,  will  awajfow  ii, 
in  the  loll  -otiVHtinn  that  their  innoevney  will  protect  them,  and  that 
vomit  up  tho  liean  and  live  In  this  way,  no  doubt,  life  ha* 
.!•.  1  -i!  ■■:.■.■  1  hjj  '"■"!■  ■  ■  pel  im  nU  1  uj  ■  n  bin  •  Li  with  tin 
bean,  nnd  nearly  loat  hia  life.  He  took  13  jrnun*  and  »u  then  eeized 
with  Riddincse  and  a  general  feeling  of  torpor.  Being  alarmed  at  tho 
symptom*,  he  took  «n  emetic,  which  acted.  He  was  giddy,  faint, 
seemed  to  have  lost  all  musculnr  power ;  the  heart  and  pulse  were 
extremely  feeble,  anil  boat  irregularly.  He  afterward*  fell  into  a  elerp, 
and  the  next  day  he  wu  quite  well 

In  August  1864  fori.y«ux  children  were  |«»iHined  at  lirorpool  by 
eating  some  of  the  been*,  winch  lind  been  thrown  on  a  rubbish  heap, 
being  part  of  the  cargo  of  a  ship  from  tho  Wont  Coast  of  Africa.  A  boy. 
aged  six,  ate  six  hums,  and  died.  In  April  of  the  same  year,  two 
'■hililren,  aged  six  and  three  years,  chewed  and  ate  the  broken  fragm> 
a  Arch,/.  Pathol.  B,  /torn.,  1M«,  Bd.  v. 
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of  ono  bean  ;  the  ubuaI  symptoms  of  gastric  irritation  and  muscular 
wonknosw  followed,  but  both  recovered.  I'hyroetipnaine  contracts  tho  iris 
t/i  \  point  :  the  action  El  qvAtA  Lottl,  and  i*  confined  to  the  eye  to  which 
il  applied,  Wlirn  Hi1uiini4t<'rt.'il  iiitvrnally.  accottliug  to  ■•"niif,  it  ha* 
no  effect  on  the  eyes,  but  according  to  othcrn,  it  hoa  n  weak  effect  in 
contracting  tho  pupil  In  any  ease,  tho  differenco  of  opinion  pJiowj  that 
(In   i'ITitI    ivIihii  intern  illy  n  lminhttered,  in  tiol  one  of  B  unrlo  (]  duUWttt, 

§491.  Physiological  Action.— The  physiulogiud  action  of  phyeoeitig. 
mino  is  that  of  nicotine,  Hi  <aombloe  in  being  a 

mpirntni •■.  firet  exciting,  afterwards  paralyaing  tho  vagna, 

nicotine,  (lino,   it  prodnoai  a  groat  loss  of  muscular  power;  it  first  BXi  i 
«nd  then  paralyses  the  intra  nnwoukr  terminations  of  the  nervea;  nnd, 
again,  like  nicotine   H   J  id  'ice*  o  tetanus  of  tho  intestine.     A  difference 
between    i  nicliriM  e*Ut>    ti>    tie   ciuiHl.iiit   riiiM'ii 

effects  of  the  former,  and  in  the  greater  influence  on  the  heart  OJ 
latter. 

§  492.  Post  mortem  Appearances.— But  little  is  known  relative  to  tho 

m   ftppoaSDCfll  likely  to  >io  Found  in  human  poisoning  :  redneaa 
of  tht-  .-tmiacli  and  intestines  U  prububly  the  chief  sign. 

.    I  U.I.  Separation  of  Phyiostigmine.— For  tho  extraction  of  phyao- 
Htigmine  from  !  body,  Drag^ndorff  recornm«nda  heraan* :  the 

alcoholic  filtered  (Ottnotlft       " -Miried)  may  be  tgiUtftd  Willi  -inh  lOlvontfl 

w  petroleum  ami  '  in  order  U>  n-m.n.-  then 

oikoJidcd  and  shaken  ap  with  benzene,  and  the  latter  allowed  to  ovaporatc 
spontaneously — all   tho   operation!  being,  as  before  «tat<«l  1    on 

under  40V  If  rnueli  coloured,  It  may  be  purified  accoidin*  to  the  jum- 
cipleu  befon  mentioned  In  cam  lAtn  reoogli  of  Eta  axtai  t  i«*'i  otitic 
up'dicinul  preparation)  ho*  boon  taken  to  doatroy  life,  the  analyst,  with 
WOoJd  pn'bnhly  not  have  much  difficulty  in  aejNiraling  *  small 
.  :i|.\  of  tin-  active  pnuuple.  It  is  rapidly  rlimiu.-iU'd  bythflealiv.i 
and  other  recrctiur:3.  In  moat  caeca  it  will  bi  BMMMgl  to  identify  pby 
eoatigmim  I  v  i  Logtofc]  Mtfoitj,  as  woll  aa  by  its  chemical  oharac- 

t«rt.  For  This  purprwa  a  urn  all  quantity  of  the  nubsUncu  should  bt 
inserted  In  Uu  'V''  ol  .i  i.ilihit,  if  it  contains  the  alkaloid  [ft question,  in 
twenty  minttk  .  it  tho  very  latest,  there  will  be  a  strong  contraction  <>i 
the  pupil,  ucd  a  congested  slab*  "'  bhfl  cuiijnncf.ival  ve*sr.l*.     Further 

rcuMurhr-  D  IJ  bfl  Buda  With  :i  mail  [Uft&ftlty  QH  .i  lit.l  m  frog.  The 
ofcid  -.i  ii>1  ttJU  obeorred  will  be  those  of  paralysis  of  the  respiratory  and 
v.>!iinUiTv  ini'.-i.^  followed  by  denth.  If  a  solution  is  applied  to  Kb* 
Wflb  of  a  frog's  foot,  tho  btOOaVraMeltt  Wemni  dilatpil  Phj  0 
appear*,  sceording  to  DrageudoriT  and  I'-iiiiNr.  to  id  an  an  irritant,  for 
tliey  always  obaerved  gaetro-ententiP  a*  a  repult  of  tho  pofiMO,  rWB 
when  injected  eubcutuneoaaly.     Tho  «nhaneod  secretion  from  nil  mucous 
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surfaces,  and  the  enlargement  of  the  Mood-Teasels,  are  also  very  constant 
symptoms,  lint  of  all  these  characteristics,  the  contraction  of  the  papa 
iff,  for  the  purposes  of  identification,  the  principal.  A  substance  extracted 
from  the  tiftsuo  or  other  organic  matters,  in  the  manner  mentioned, 
strongly  contracting  the  pupil  and  giving  the  bromine  reaction,  would,  in 
the  present  Mtatc  of  our  knowledge,  be  indicative  of  physostigmine,  and 
of  that  alone 

3  41*4.  Fatal  Dose  of  Physostigmine.— One  mgrm.  (015  grain)  as 
sulphate,  given  by  Vcc  to  a  woman  subcutancously,  caused  vomiting, &a, 
after  half  an  hour.  A  disciple  of  (lublcr'a  took  2  mgrm*.  without 
apparent  effect ;  but  another  mgrm.,  a  little  time  after,  caused  great  con- 
traction of  the  pupil  and  very  serious  symptoms,  which  entirely  passed 
oif  in  four  hours.  It  would  thus  seem  that  three  times  this  (i.e., 
G  mgrms.)  would  Iks  likely  to  be  dangerous.  If  so,  man  is  far  more 
sensitive  to  physostigmine  than  dogs  or  cats  ;  and  3  mgrms.  per  kilo. — 
that  is,  about  205  mgrms.  (3  grains) — would  be  much  beyond  the  least 
fatal  dose. 


IX.— Pilocarpine. 

S  495.  From  the  loaves  of  the  jaborandi,  Pilocarpine  jtennatqfoliu* 
(Nat  Ord.  Itittacecr),  two  alkaloids  have  been  separated—  jattorandi  and 
jiifttrnrftiri/'. 

Jaborandi  (OwH,aN303)  is  a  strong  base,  differing  from  pilocarpine  in 
its  sparing  solubility  in  water,  and  more  ready  solubility  in  ether ;  its 
salt*  are  soluble  in  water  and  alcohol,  but  do  not  crystallise.  P.  Ghas- 
taing,*  by  treating  pilocarpine  with  a  largo  quantity  of  nitric  acid, 
obtained  n  i train  of  jaborandi,  and  operating  in  the  same  way  with  hydro- 
chloric acid,  obtained  the  hydrochlorato  of  jaborandi ;  hence,  it  seems 
that  jaborandi  is  derived  from  pilocarpine. 

|S  496.  Pilocarpine  (Cnirit;N .,<>.,)  is  a  soft  gelatinous  moss,  but  it  forms 
with  the  mineral  acids  crystallisablc  salts.  The  solutions  are  dextro- 
rotatory. On  boiling  with  water,  it  decomposes  into  triniethylamine  and 
m-pyridine  lactic  acid, 

c„i  i„x  a + iu) = x(cn3)3 + e^xcnoQ,  ,JH  = 

hence  it  is  a  pyridine  derivative,  and  its  graphic  formula  probably 

00—0 

C-H.X-C— N(CH,).. 

Cil, 

•  Omjtf.  Ii  nH.t  vol.  xciv.  p.  i-j3. 
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Tin-   nilmli*  unci   hyilmchliiriili*  hit   ut,   jifi-i-n'.   hum  li    u..ril  1:1  put]  m.-n  v 
Pilocarpine    giro*  a   precipitate!   with    pWphomolylrdic   acid,  poUiuio- 
mercuric  iodide,  and  most  general  alkaloidnl  rcngcnU,  but  none  that  oro 
vi-ry  .lutiriftivi.'.     Whin  a  eolution  nt  gold  eMorhta  II  tddtd  to  on 
jtiUHnrpiue,  a  sail  fall*,  having  thocoiupwsiLkm  CulIl(>N;Oj.IICi  + AuG^. 
It  ia  not  Ttiy  soluble  iii  1  iii  WiOO),  ftud  hiti  I  wen  utilised 

for  the  estimation  of  pilocarpine.  Pilocarpine  fuaod  with  potash  y  ioldf 
trimifthylaniin*1,  nirlmn  diozM*,  butyric.  ;md  tmem  of  iflttfa  arid. 
Pilocarpine  dissolves  without  the  production  of  colour  in  uulphuric 
acid  ;  but,  tfUh  bichromate  of  potash  and  Sulpbniia  acid,  a  green  colour 
is  produced.      It    n  oted  from  an   mjuooufl   aohition    raado 

alk.tlinr  by  ammonia,  by  slinking  up  with  chloroform  «'r  tawna, 

§  107.  Testa, —When  n  litth  ol  tl.r  alkaloid  i  BUSod  ''li  bOH  times 
itfl  weight  of  calomel,  and  rubbed,  and  mowtenod  Ivy  the  breath,  Old 
calomel  i*  blackened  ;  •  i  acta  similarly;  but  idttld   not 

be  mistaken  Ear  eadi  other.    If  a  soluiiun  of  merotff-polB  is  Ea 

added  to  a  eolutiun  of  the.  hydfodilocU*,  U»c   "iiorphous  p&sci] 
bocornea,  in  the  eotiran  of  a  day  or  two,  oily  ilxopa.    *'  A  solution  of  to 
in  |.<i!.:i-'inni  ir»ii<ii'  -ivi'i-  ic  pili'iorpina  solutions'  a  brown  pnclplteto 
that  often  crystallises  to  feathery  brown  crystal*  (microscopically),  and 

Mi:r;|,m;;    'it..     Ib«    MftdS    of   a   SCToU-saW,    wllOIl    tho 

crystallisation  i-  incompiota." — FHtpkigrt*  R 

498.  Effect*.— filorjirjiini1,  girt*  aiiltnitflnrniicly  in  dflSBH  of  ibool  32 
tBgT&LSi  ('     'run),   CAUM*  Within    five    miliu!  :ilid 

salivation,  the  face  become*  Unshed,  and  the  whole  body  cwuaU ;  ut  the 
mme  time,  tip-  buccal  huc-rcliun  is  eu  in  i  HUB 

iii  may  be  ■-• .'  n  L«--I .      The  Uur--,  tL<   1  -■■<  •■  ■ 
i&tattUlfl]  ■         ii  ore  also    SUgTJ  •    IK  generally  I 

and  n  fr*qnnnt  desire  to  pnw  watri  the  pulse  is  moan  ipiirkermd,  nnd 
tin:  tea  I  :  tlure  Colli  frum  l'-4  to -J'  :  the  symptoms  laet  from  two  to 
fire  hour.-.      I.  a  wU  lint  tilt  OTvMftfefao  ol   fcfai       -Xmaxillary 

glaijil  n  i.oi  :ii!«  thai  ill  il>-  -' Ea  fyvr^atM  if  <•!  tha 

■jnp  thf  gland.       Alt.hou  fljaJokvlM  T.h*> 

juiIm-  of  liMii,   it  aJoWBi  according  to  Ltngky,*  thi   heart  of  tl 
blooded  anirnaln,  and  that  of  tho  frog.     With  regard  to  tbfl  frog.  Dr.  S. 
ftinnnr'l  TOWmrnhnl  ■  •■matory.      With  large  doles  the  heart  atop* 

in    liiulole.      If  to  the  heart  thus  -I  nfftdi  OF  SYsn  VrL)  I    I  i"'1!, 

a  riiiuuU  i  of  atropino  l.i  upplii'il.  it  '  boot  i'/.i'.ii.     Thero 

ia  ftleo  a  moot  completo  antaRoniam  between  atropine  iXpClU  tB 

I  !/..  r  rospeetn,  atropine  slopping  the  BXMMtTB  peitpirili"i     nil 
ii  .■  Uvmhu  in   izbS  i .ii it  iboatlha  pah  ■.  feo.    POocaxpiiu  .:  r«ai  itawllyi 

•  "Tho  Action  ofJltanal  OS  I  •>•  '.  N.  Ijnyl^y,  II.  A.  .Journ.  Avo>. 

.  tpI    .\.  p    1  f-7. 
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<lees  not  alter  tho  slzo  of  the  pupil,  but  the  sight  rosy,  with  large  doses, 
be  Affected.  If  ft  nlvtioo  W  applied  direct  to  the  ey\  than  tin-  pupil 
contract*.  No  fatal  case  of  EU  administration  ha*  occurred  in  man. 
The  probable  dangerous  dose  would  be  about  130  mgrms.  (2  grains) 
administered  cnbcutaneously.  Pilocarpine  mutt  be  chu<cd  among  the 
heart  poiaona. 


X.— Taxine. 

J  499.  Properties  of  Taxine— The  leaves  ami  berries  aad  i.cuUbly 
other  portion*  of  tbo  jot  troo  (ftutt*  batata),  are  poisonous.  The 
poison  i8  alkaloids!,  ami  wax  lat  separated  by  Marmo. 

TiwiiK     I      i  I  B0liN^ — Taiirsi'  .'.innni  He  obtained  in  crystals,  hut  a*  a 

snow-white  amorphous  powder,  scarcely  soluble  in  water,  bub  dissolving 

in  alcohol,  in  ether,  and  in  chloroform  ;  tntoluMfl  in   baplene.     It  melts 

■J",   Kivea  an  interna*  purple-red,  with   polpl]  irS     bold,  and  colours 

Kndidee  n*ageul  n  ldlsb-i  .-ilri 

A  slightly  acid  aqueous  solution  of  the  nlknloid  girt*  pMCJpil  iu- 
all  tho  group  r«»K*ntfl  and  with  picric  acid. 

The  salts  ore  soluble  in  water  ;  the  hydrochloride  may  bo  obtained  by 
paorfng  gaseous  IIC1  into  anhydrous  ethrr.  I'hr  ptstuikaMaridfl  fomi  it 
yellow  micro-crystalline  powder  (C    B  Ll'tCl,,.      The  salts  arc 

i  idly  difficult  to  crystiluae,* 

J  500.  Poisoning  by  Yew.— Nek  baa  been   Bk|a  m   W  Ltofl  no  \tm 
than  32  eases  of  puisouing  by  different  parts  of  Um  v  ^  — 9  wore  fiviu 
1 1  the  rest  from  tho  leaves.     They  were  all  accidental  , 
80  persons  died,  or  625  per  conk 

JoOl  Effects  on  An  toiflls— -Physiological  Action. — From  the  re- 
searches of  M.i.im  Ih b '.lici.-.  it  appears  that  taxine  acts  upou  the  nervous 
centres — the  nervous  trunk*  t r * ■  n  MltW  and  the  tnueclos  remaining  with 
i  Koilability  unimpaired,  evon  some  time  after  death.  Taxine  kUli 
through  ptnlyifl  of  the  respiration,  tho  heart  beating  after  the  bnathing 
has  stopped.  The  leaves  OOOUllI  BUtob  formic,  acid,  and  their  irritant 
action  on  tlic  intostino  is  referred  to  thio  cause. 

§502.  Effects  on  Man. — Several  ditiths  from  yi«w  have  resulted  in 
■  tic  asyluiux  from  the  |«itiente  chewing  the  leaves.  For  example,  a 
few  years  oico,  at  tho  Cheshire  County  Asylum,  a  female,  ajjed  41,  was 
suddenly  taken  ill,  apparently  fnintinp,  her  face  pale,  her  eyes  shut,  and 
pulse*  almost  IttptMeptEble.  I'pon  the  administration  of  stimulants,  she 
somewhat  revived,  but  in  u  little  while  became  quite  unconscious.     The 

•  A.  HUgoread  F.  Brando,  litr.,  xxiu.  161  Ms. 
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pupil*  were  oonftnctcil.  md  there  were  epileptiform  eonvulsinns,  ra#> 
ceeded  by  eturUirous  brwithiijy.  The-sc  C0nTulM'.ms  n-Mimed  from  turn- 
to  time,  the  action  of  the  heart  boenmo  weaker,  and  there  WU  a  remark 
able  slowing  of  the  respirations,  with  long  interval*  between  the  ln-iUiu- 
Thr  waBBU  died  within  in  l.-mr  from  thn  Lima  when  her  illnns*  wn» 
lir.,l  :>1. . -rvetl,  nnd  within  two  hours  of  tutting  the  leaves.  Vi:w  leaves 
were  found  in  her  stomach,  in  another  caeo  that  occurred  at  the  Purl;- 
side  Asylum,*  th»  p:itn>nl  ffifld  radds&ty  in  a  sort  of  epileptic  fit.  Vow 
leaves  were  again  found  En  the  stomach.  In  a  ewe  qnuir.il  bj  Taylm, 
which  n  doiMir.tion  »i  tlio  IcafM  was  drunk  by  a  girl,  o^cd  1»\  fci  ftu 
puriiooo  of  exciting  menstruation,  oho  took  the  decoction  on  four  nuoco:- 
suvo  morning*.  Severe  vomiting  followed,  and  the  died  right  hour*  after 
tukim:  tin-  li-t  -1  »:-'*  In  another  can  them  were  nls<>  no  symptom.-, 
except  vomiting,  followed  by  rapid  death.  Mr.  Hurt,  of  Maiislicld,  has 
recorded  a  case  of  poisoning  by  Iho  berries.  Tho  child  died  in  convulsions 
I  it  win  Hon  by  any  medical  man 

l-'mni  Mi    "■  :ni(l  ntliiT  rci-nrtlfl   ni*t:*,  tfie  Myiiiptmiix    -  illy  to 

be  a  quick  pulse,  fainting  or  collapse,  nausea,  vomiting,  convulsions, 
respiration,  and  death,  as  a  mil  taddi  D  nd  unexpected.     AVc  may  sup- 
l"w"   l.lmt  ill"  Ridden  death   la  really  due  to  a  rapid  paralysis  of  (he 
respiration,  and  *uflocntion. 

g  503.  Post  Mortem  Appearances. —In  tho  eaoo  of  tho  j;irl  who 
drank  the  decoction,  nothing  unusual  was  observed  in  the  stomach 
or  urgauo  of  the  body  ;  h  li  nlei.  tin'  leuvtss  have  been  eaten.  usual  i\ 
more  or  leas  congc*U< n  ->f  lbs  mucous  membrane  of  Iho  stomach,  .•*  w  11 
an  of  the  bowels,  is  apparent.  In  tho  case  of  tho  child  wh->  ft!<-  tin- 
berrien  (Hurt's  case),  tho  stomach  mi  UM  w.ili  araoOQI  and  half- 
digested  pulp  of  tie  1"  ni"  and  -it.!,..  Tin:  UBfiO&fl  membrane  wa* 
rod  in  patches  and  softened,  and  tho  small  intestines  were  also  inJlamod, 


XI,— Curarinc. 


§504.  Cun Mn  ri;il  curare  is  a  black,  shining,  retinoid  raw-%  about  6*3 
per  cent  of  which  ic  nolublo  in  water,  and  79  in  weak  spirit.     Jt  is  a 

complicated  mixture  ol  VBgMtbl    fitb  tOl  .  Efc  iflD  vi.i<-li.  .'.ever,  it  definite 

principle  llOWiPKhiru!  Ui-tc  i-li;inictvr*  1  1  |i:m  hem    ■  ■    ■  i      ■ 

Tho  extract  is  an  arrow  poison  t  prepared  by  different  tribes  of  Indian.* 

*  PtorflkXaum.    .1.  No.  m. 

t  A  conmtlueri'  n(  Hi  rmw  jwiixi  n  in  "  ilmiil."  'i  tOXtC  prbutpU  QDtamsd 

frmn  a  legrnninon*  plant,  tho  Dttri*  tlliftiea:  It  w  0  rcalnou*  subalanrti,  win.- 
not  y*t  Iwn  obtained  in  tha  pure  state,     It  i<  uid  not  to  bo  a  glucoildo,  nor  to 
contain  any  nitiogoa  (CroahoJT,  tier,,  asiii.  3C37  3550). 


.;- 
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in  fcwth  Amfriei,  between  the  Amuoa  end  the  Orinoco;  therefore, 
eanr4e*  ew  focnd  to  T*ey  each  in  their  poisoning  properti**,  altboogfa 
it  is  notieo»Ue  thai  qtmlitatiT«lj  they  ar*  In*  aam^and  predoeo  clas*Iy 
— ifclnflfw  fynaploese.  It  le  wpewaed  that  anna  of  thn  rnmv  is  ileriral 
Irum  different  speoea  of  etrychnoe.  This  u  the  mote  probable,  hecAtwe, 
m  before  fitted,  the  Sooth  Anaerioon  strychniaee  ranly**,  awl  do  Dot 
tetania.  It  m  Dot  unlikely  that  the  attire  |tincii»W  of  enrare  (or 
WDOnd)  OfetV  bo  methyl  oorapcm&d*  rirmikr  to  those  which  havr  been 
aiufirinlh  fircpnred,  nub  a*  methyl  atrrchoinc  end  aoethyl  bracdne,  both 
of  which  harft  a  curare-lake  action. 

Cuntrfno  u-ae  first  separated  )>y  Pn«w  in  •  cryttaJlin*  form  in  I B 
1!'-  extracted  curare  with  bulling  aJcokol,  to  which  a  few  drvpa  of 
soda  solution  bad  been  added,  eraporakd  of  th*  aloahol,  took  tap  the 
Mxtreet  with  water,  and,  after  filtration,  precipitated  by  phwphoenoryMic 
arid,  whirh  hod  hf*n  acidified  with  nitrir  acid.  The  precipitate  wms 
dried  ap  with  lanU  water,  exhausted  with  boiling  alcohol,  and  corvine 
precipitated  from  the  alcoholic  eolation  by  anhydrow  ether.  It  may  aiao 
be  obtained  by  precipitating  with  mercuric  chloride  eolotion,  and  throwing 
out  the  mercury  iifurn-nrl*  by  memia  (if  hydrir  sulphide,  Ac 

Ourarine,  when  pure,  forme  colourleea,  four-aided,  Tery  hygroaeofae 
prierns  of  UtU-r  taste,  and  weakly  aJkalino  reaction ;  soluble  in  water 
and  alcohol  in  all  proportions,  but  wills  difficulty  toluulo  in  aroyl  alcohol 
and  chloroform,  and  not  al  alt  in  anhydrous  ether,  bieulphido  of  carbon, 
or  boruenc.  The  bate  forma  crystollieablo  aalta  with  hydrochloric,  n 
and  noetic  acida.  Curarinc  strikes  n  purple  colour  with  atrong  nitric 
acid.  Conrr.ntTatcd  solutions  of  curnrinn  mixed  with  (State  glyrrrin, 
giro  an  amorphous  precipitate  witli  iwtaauc  bichromate,  and  the  precipe' 
tato  treated  with  sulphuric  acid  strikes  a  beautiful  blue  col  I  .vrine 

•mate  ll  <E  ity-lum;*    Hiromat**  hy  iU  ajoofgfl 

character,  nnd  by  it*  comparatively  easy  soluhiHiY.     If  tho  chr 
strychnine  and  curarinc  be  mixed,  and  tho  mixed  chrornatcj  be  treated 


Tho  Cornelia  on  the  out  coul  of  Attica  prepare  an  snow  poison  from  the  aqueous 
f  struct  of  tho  root  of  OubsioD,  a  tree  closely  rclsUd  to  Carun  Schimperii, 

Outuin  Lk  |itv|«r«I  I 'j  trmlinj;  lhi»  n<jiii*Dii«  ci  tract  willi  lead  ntrUU\  tfvlUug  rid 
of  p  wees  of  lead  by  511*  and  concentrating  In  a  vacuum.  The  »jrup  Is  bo  lieu  with 
aft  If  mm  ita  Volume  Of  alcnhnl  of  Hy,  nnd  allnu-cd  to  nml  in  •  hnllnw  vihuW  -  t  ry«t*li 
are  obtained  wbfcli  sre  recrysUIUand,  lint  fioin  alcohol,  sad  afterwards  from  wuicr. 

OnUin,  0»HafOjp  formi  thin  whito  nacreous  lairmlW.  It  i*  tu*tel<v»,  odourless, 
nnd  neutral,  al  incut  uiauloblc  in  <:ulil  water,  and nolublu  In  BwQfiDJI  water  ;  it  duuolvo 
rasdily  iu  moderatelj  concentrated  alcohol,  U  almost  insoluble  In  aUtolute  alcohol, 

ud  tnaotabU  La  atbai  and  eld unf  >rm     it*  lusltinK-tKrfat  \«  a<«r.    Tim  aalntloB  <>r 

ouiuln  In  w»ier  U  In-vomtstory  laji.  -  -  340.  It  ta  a  glncosldc,  yielding  on  boiling 
uiili  .liliil  |  afltdfl  a  mi  [fir.  It.  i*  vtry  jiouodouh  ;  2ni^rm».  wi.l  kill  t  (loj(  of  12  kit<>*. 
weight  Id  a  few  minute*,  if  subcatoneounly  iujectcU  ;  but,  t*iltcu  by  the  *toaisoh,  it 
jiroUuoM  no  effect. — Arnsud,  Cemyt,  Ik/id,,  cri.  1011-1014. 
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with  ammonia,  atryehnino  will  ho  precipitated,  and  curarino  pa«*  Into 
solution,  Choi  fuming  a  ready  method  of  aopmnting  tlu-m. 

g  6l»'i.  Physiological  Effects.  -  According  to  Voiirin  and  Liouville'a 
oTperinionta,  wiboiuanortii*  hrjflettoilfi  (4  r-nmro  r>n  man  can**,  in  small 
dose*,  strong  iirii.iuui,  ot  the  jiluv  nf  LX'i'licalion,  swelling  fend  p.uu. 
The  temperature  of  the  body  is  raised  from  1"  to  IT,  and  the  numhc r  of 
n-'pn  ifioni  burnt)  rl  tt  ''li  1  t"  *  p  ff  mi  into.  The  pul  10  ta  1  DM  IOW 
what  Ktrmigur  awl  mum  |H*w«*rfnl.  Thr  uriiin  i«  inrrwweiJ,  and  contain* 
sugar,  Large  dose*  riminietmd  to  warui-hliiodi'd  Animala  cauae,  after  a 
short  time,  comploto  paralysis  of  voluntary  motion  and  of  roilox  axcitA- 
Kilit  v.  and  the  aniiunl  dies  in  avphyxia,  the  heart  continuing  to  heat. 

This  state  is  beat  produced  fur  the  purpose  of  experiment  on  fro/*,  vricl, 
iii'lrril,  h  the  boat  test  for  the  poison  unute  dose  injected 

Ih'M0;i1!i  !.h«  •'■  in  u(  I  lr  ».:    MM    ptflljfl  <"■  botfa  tfcl  VOfanti  BJ    I0d  N  -pu.i 
tory  miw.Ioa  ;  tlio  animal  rnntinuoR  to  hroatho  by  the  slrin ;  tho  heart 
boat*  normally,  or,  porhap.i,  a  little  weakly,  and  tin*   EfQ]     a  Q  rtmaU  In 
tin.-  motionloea  condition  for  days  and  yet  recover.     Only  curare  and  itn 
congener*  have  this  effect.    By  tying  tho  femoral  artery  of  one  of  tihi 

!«•;':-  l»i'fnr«  mlinini.vli'tiirj  tin-  pni.-.nu,  10  Lnsighl  iutu  tlir  tun-  lu-tion 
of  the  drug  i*  obtained.     It  is  then  found  that  tli 

power  of  motion  in  the  log  tire  retained  although  all  the  rent  of  the  body 
U  paralysed.  The  only  explanation  of  thia  it  that  curare  does  not  act 
rt'tiLrsUy,  but  paralyse*  the  intra  iuu«aiLir  ends  of  the  motor  nerves. 
Curor-  i*  tliiriinat*'d  pnri.lv  thmu^li  tin  It v.-r  and  partly  through  the 
kidneya,  Dragond-Til  found  it  in  tho  f«>ooa,  while  a  atnki.i  1  >ro©i  Uial 
it  is  Rented  by  tho  kidney*  w  givnn  by  tho  experiment  of  Bidder,*  in 
vlncL  the  urine  of  a  frog  poisoned  by  curare  was  made  to  poinon  a 
second,  and  tho  urine  of  tho  second,  ■  third.  Tho  eoty  excretion  of  curare 
through  the  kidnoya  furntahea  ID  ffTTplimHAfl  ol  fclu  relatively  largo 
doee  of  curare  which  ean  Ik*  taki-n  by  the  itaDkaoll  Ritb  "it  it  ;m;,.  A 
dav!  which,  given  by  auhcutaiieoua  inji-cti.m,  would  produce  violent 
ayraptomtv  porhapo  death,  may  yot  bo  swallowed,  and  no  ill  effect* 
follow.  It  i*  h-Miri'  presumed  that,  in  the  fir*t  enae,  tlie  poison  ia, 
comparatively  speaking,  slowly  absorljed,  and  almost  as  fast  separated, 
and  put,  a*  it  ware,  outeidc  tin-  body  by  going  into  tie*  urine;  while,  in 
tho  other  case,  tho  whole  doso  is  thrown  suddenly  into  tho  circulation. 

-m;.  Separation  of  Cnrarinc  —  It  in  hnnlly  prbbaHa  thai  l&fl  tocd- 
cologiat  will  have  to  look  for  curarine,  unleaa  it  ha*  cut.  1  1  the  body  by 
moana  of  a  wound  or  by  subcutaneous  injection ;  no  that  in  all  eoiee  tho 
abaorbed  [wi«(*n  aloM  must  Iw  sought  for.  The  no.it  nf  onTry.  tlie  livrr, 
the  IddnCJS,  and  the  uriue  are  the  only  porta  likely  to  be  of  *u\ 

I  ';..;'.ihI  .ill    n<  <nu;l  -:i  I.'   Ilir   -  .\!l:ir!:..|i     <•'.     Up-     ll    |  M  |    with   V.i'.  |  l     f.      !,lv 

"  -frcA./-  Aali  H.  W:/«o/.,  187P,  p  ftt>*. 
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acidulated  with  a  mineral  acid,  to  precipitate  albuminous  ninttors,  &e.,  by 
itoCOg  alcohol,  and  sm|iarat*,  hy  mean*  uf  hnmm\  fntty  matter*.  Tilt*. 
liquid  is  then  made  ulkaline,  and  shaken  up  with  petroleum  ether,  » 
Wmoves  certain  alkaloidal  matter*.  It  U  now  evaporated  to  drynr-as, 
mixed  with  fiwly-iKtwdered  yla**,  mid  extruded  villi  alwulute  alconnl. 
tlcoho]  ia  evaj»ornU-d  to  dry  new,  ond  any  curarinc  extracted  from 
thia  reaiduc  with  water.  By  very  ca.ro/ui  drying  up  of  thia  last  OCtl 
and  taking  it  up  in  alcohol,  the  Alkaloid  i*  aaid  to  bo  obtained  *«>  pure  as 
to  respond  to  clunnlcal  teat*.     Tin-  idn  j  1-r  \.\  • 

reaction  of  eulpburic  acid  described  ante,  in  all  ai*c*  supplemented  hy 
it*  phyiicdoRicnl  action  on  fro^«.* 


Xll.-Colchlcine. 

JC07.  The  whole  of  tho  CUbWcwn  (uttunmalt,  or  common  tueu" 

I'ollntirr  mil  Cnventou)  called  Colckietnt 

According  to  Johonnvi  lnniit;-,  the  - 1 1  i » ■  1  colcfaicuD  *-eda  con- 

tain 1*15  por  cent,  of  colchicine  ;  the  leaves,  1*459  per  cent.;  the  bulb*, 
from  \'i  to  1*58  per  cunt. ;  and  tho  roots,  0*G3-1  per  cent.  The  fuquori 
poisoning  of  cattle  in  the  imtiimn  !  \  'OlehiAQID,  it*  QM  In  ipmok  piila  fox 

*  It  in  known  tbat  curaro  may  oauw  alight  «ymp:nm-  of  excitation  l«fon  the 
paralyais  come*  on.  M.  Couty  ban  aucccoded  in  {minting  the**  aymptOQn  •■>' 
craployinK  feeble  *xtracU  of  Strychnot  tripUntrtta,  or  small  doafll  of  certain  lutr.  c 

Itrrptrrtl^na,    Hy  than  Daaaaa,  b  den  ■  ntw  pi>aw  of  intoxication  way  be  prevent 

fiir  ten  or  even  twenty  minute*.  In  tho  '*ir*t  InatAiice  The  animal  ts  agitated.  Jump, 
ing,  ieratehinp,  bnrkinjf,  ||  if  in  :i  uL'iU  of  flt'tmnil  K  vj»  ni*th*nii-  Then  it  presents 
hair  choreic  fcboeks  or  tromora;  the  piipiia  dilate,  and  are  alternately  dilated  uid 
contracted.  The  he*Tt"r>  action  is  increased  or  •linm.inhcd  in  n-oqnency  ,  aomctlines 
tiler*  U  *  limit  injr,  mirturilinii,  or  defecation  ;  ami  there  u  itlwny*  ulivation.  Filially, 
1I.1  neutral  and  peripheral  temperature  arc  raised, and  tho  excitability  of  tho  in  axles 

Lin!    n«rvea    b RUM   l'"'lily  lB0ia0jad<      Willi  llir   net  I  i  vi*  pii'i  ru.-ili  m   ■>!    -iist-    .'.  :- 

:l  1..  to  prolong  lliu  itagu,  and  tymptoma  of  paralyila  soon  boaomo  aaaocU'^d 
with  those  of  excitement.  Tho  choreic  •book*  were  found  to  tn  arrested  by  section 
of  the  *ciatic  nerre.  Other  experiment*  prove!  thai  tho  »piwni.i  oritpnotwl  from  the 
hpiual  uuid,  Rml  «nv  iiillui:ucoiI  by  iL<  picccdiug  funelluaal  oonditiun.  If  tlio  cuid 
was  tied  in  the  iutd*doml  re^iou.  and  (lie  curarv  injected,  the  ipasius  uere  ntill  pro- 

1 1  Hi1,   i  iti  tli»  hi  ml  I«n  ■    hill.  if.  aih-r    I  In     6jM  in!  i.  u.    |  !■••   BXi  :   .tl.ilify  nf   tin    p«i- !. 

seffmrot  beoun«  lovrrodj  tho  Kpa»m  wiu  no  longer  produced  fn  ihc  hind  logi.  Thi* 
dciwuJoace  on  a  perfect  functional  activity  la  a  point  of  difference  of  thcae  a-iaaiu* 
from  those  produced  by  Btrychniu*,  and  by  uphyxia.  The  rtctiou  of  oniall  dows  of 
curare  is  uut,  aOWOTST,  limited  to  the  Jpinul  cuid.  Tin-  diminiuli  <\  f  1  [in  nr)  of  llie 
heart  continuM  afler  notiOV  «f  tha  pmuimnjpiMtrioa,  and  will  even  oeeur  \f  the 
aMQaUafUtrto  hav»  liaan  previansly  dlvidsd.  From  thvaa  facta  M.  Couty  OOBjUtfl 
that  curare  must  not  be  regarded  as  entirely  destitute  of  a  "convuiaant"  action, 
nor  of  ad  action  on  the  central  nervoua  ByttaB. 
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rheumatism,  am!  iW  supposed  occasional  presence  in  beer,  give  it  an 
analytical  importanpn. 

§  508.  Colchicine  (C^H^NO,.,)  may  be  extracted  from  tho  eecxb,  i  . 
in  the  manner  recommended  by  llubler ; — The  seeds  are  treated,  without 
crashing,  by  hot  90  pet  Otflt  alcohol,  Bad  the  alcoholic  solution  i*va- 
[Htr.iNul  m  .;  ym  i  u -.M i'Ii  la  diluted  irith  fcwentj  sines  it.**  bulk  of  water 
and  filtered  ;  the  liquid  is  next  treated  with  acetate  of  lead,  a^ain  filtered, 
and  tho  load  thrown  out  by  phosphata  of  nudii.  Colchicine  i«  DOw 
precipitated  a*  n  Unnate.*  The  precipitation  is  be*t  fructinrwd,  the  fin<t 
and  hut  portions  being   rejected   aa   containing    llDpl  I  tai;- 

Bltfl  ||  dccMMi|.«..i*'«l  111  ili«  Ni'.n;il  way  with  litlrar^n  m,d  >■  v' ;■:.<  t*-il  ]>y 
alcohol. 

A  simpler  method  is,  howrver,  extraction  hy  chloroform  from  1111 
aqueous  solution,  feebly  acidified,  as  recommended  by  DrngondoriT. 
Tho  parte  of  tho  plant  arc  digested  in  very  dilute  ueid  water,  aud  tho 
resulting  solution  concentrate!  anil  fckaken   n  p  with  chloroform,  which  i« 

!     ■        .imir    M      ;i    .«■  jri :  :i  !  i :  i; ;     .iiln- 

Colchicino  coxiUins   four   BMshflQCf]    Kroup*,   und    iU    ronstiUitioiial 
omldend  bo  b»  Cifl£NH<CH/X>)]{000Ci  KOCH^. 

Its  melting-point  is  14.V-147".  It  is  usually  .1  whit»>,  gummy  mas*. 
It  U  '.i.ily  nolubln  in  cold  wntiii  in  .il  ■  dud,  and  in  chloroform.  Tho 
solutions  nro  Ijevorotatory.  Il  i>  I umlly  soluble  in  ether.  Boiling  with 
dilute  acids  or  alkalies  in  cloned  tube*  yields  ooichiaoino. 

Colchiceln*  contains  tlir**-  luuthoajl  urnup*.     Ct  melts  ftl    LOO  . 
solves  hut  little  in  cold,  copiously  in  boiling  water.     OolchiWm   'il11  '■■-■ 
to  bo  an  acid,  forming  nilUt  witli  the  alkali. •.>, 

Zelselt  has  formed  aoetotrimothylcolchiciaamidc  (KHAeC,  JTu(OMi.). 
COMIJ  by  hMtfag  r.ilrliirinc  with  alcoholic  ammonia  in  olOSftd  tube* 
for  four  hours  at  100'.  TV  u  [de  is  cry&tullised  fruui  I11  t  .i'cohol ;  it  ifl 
readily  aolublo  in  dilute  HC'l,  almost  msolublo  in  water;  when  a  strong 
hydrochloric  ncid  solution  of  tho  amide  U  treated  with  a  small  aim  nut  i>1 
potassium  nitrite  a  splendid  violet  colour  is  produced. 

g  509.  Tests. — Ferric  chloride,  if  added  to  an  alcoholic  solution  of  the 
alkaloid,  strike*  iv  ndj  if  to  an   aqueous  solution   a  green  or 

hrownffth-groen ;  nit.ru  iaU  added  to  the  solid  substance  gives  a  violet 
colour.  Lidiiuum'a  MigCDl  (uitrvaulplnuii;  and)  gfne  m  s&CGl  -m;, 
green,  dark  blue,  and  violot  colour.,  ultimately  turning  yellow,  changed, 
nt  1  addition  "i  in  slkslf,  bo  raspberry  nd.    sfandalin'i  imrrmt  (1  mrm  ->i 


'  Tlio  purwt  Untiie  acid  mtwt  bo  n«vj.    The  eommcrcwl  tannin  may  l>e  purified 
by  evaporating  to  dryaess  with  litharge,  exhaiwliun  tlm  uutiain  uf  It-*-l  r.j»*iu*lly 
with  Veiling  alcokpl  aud  water,  »udt  lastly,  suspending  la  water,  sad  separotin 
lead  by  BH» 

t  Mminfi/i.,  ix.  |-30. 
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ammonium  vanadate  in  200  gram,  of  milphuric  uiM >  ^irw  a  grrrn 
colon  r. 

{MO.   Phannaeoutical  Preparation!      0  i  l-jelf  ie  officinal  in 

Austria — tlin  wini-  in  the  ttriiiah,  French,  mil  Inmli,  md  the  seeds 
thcmaelve*  III  all  tho  |diuraj»copupIafe\  Tin1  wine  of  colcliicum,  officinal 
in  nearly  *J1  the  pharrnacop<ria*,  i*  made  with  very  different  proportion* 
of  seed*  or  bulb*. 

Tlit-  tincture  of  eolcbtotun  Ei  officinal  in  our  own  and  in  nil  tho  Con- 
tinenUl   plKiriuaoopwitus;  in  iL*  I :  ;»art  of  seeds  is  exhausted  by 

oipht  part*  of  proof  spirit 

A   tincture   of   colohicum   nocdp,  examined  by  Johannfion,  contained 
18  per  cent,  of   colcliicin ■■.    md   n  tincture    pm  pared    from   the   bulbs 
1  11  per  cent. 

Colohicum  vinegar  is  not  officinal  in  Britain,  but  one  containing  V4 
par  cent,  of  aci-tn-  add  h  10  Ed  I  fa  I  23   1 1  i  rl  I   France  ; 

lli-  afMOgth  appear*  to  bo  about  *09'">  [>d  OO&t.  of  OOlchJ  Ini ■- 

An  extract  of  colchicum  is  officinal  in  ISritnin  and  Franco ;  and  on 
noetic  extmel  in  Britain.  The  latter  i-  tho  moat  active  of  all  thepharma- 
OOUl  I'1  'I  pn-jmraliona  of  oolchirmn. 

LaHly,  an  ox>mel  of  colchicum  is  in  use  in  Germany,  Ffcanot,  and  the 
Netherlands, 

Quack  and  Patent  Medicine*.— In  all  *pccino*  for  gout  the  analyst 
will  naturally  anarch  tor  cohhfonm.    Moatonnt  pilli  contain  Lin-  exiracto; 
and  Liquids,  audi  ae  "  UeynoMa'  gout  specific,'1  tho  wine  or  the  tin*  I 
i  kVOUIW]  ■niil  diitguwd. 

The  strength  of  the  dlflannt  phtflDAOOntJoaJ  preparation*  may  bo 
aacrtUiu  ini,  rv.tjMirnliri;.'  uff   tin    rlilomfonu, 

disooh'in^  in  water  (which  ia  linally  acidified  by  from  7  to  10  per  cent,  of 
■njpnurti  add),  uid  tttllttag  with  Muvcr'a  reagent  (see  p,  263).  If  tho 
solution  li  diluted  *o  that  there  fa  about  one  part  of  ooleniofaM  h  600 
of  the  solution,  then  wh  be,  of  Miyer'a  reageut  equals  31'7  mjcrm*. 
colchicine 

§511.  Fatal  Doae.— In  Taylor1*  Principle*  of  M'dieai  Juritprwknca 
is  Pentfanad  an  Enatanoi  in  which  3}  drnchms  of  colchicum  wine.  t;iken 
in  divided  dose*,  caused  denth  on  the  fourth  day.  The  quantity  of 
tho  active  jiHiuMjilii  in  the  colehioura  wine,  as  found  by  Johannson 
M>afjtmtkirjf)%  holn«  0*1£  per  cent.,  it  follow*  that  -,;-i  rnurm*.  (-:17S 
grain)  were  fatal,  though  not  tfiven  as  one  dose,  80  that  this  quantity  may 
bo  conaidcrod  as  tho  least  fatal  one,  Casper  puts  the  lethal  doae  of  coL 
<)n.  me  at  from  10  to  30  tugrm*.  ('385  to  '463  grain}.  It  ia,  however, 
incontestable  Unit  there  are  case*  of  iivmiiy  from  i-  im.i  li  as  70  liigrma, 
(I '08  Kruiu).  Tho  lethal  doae  of  the  pharmaceutical  preparations  of 
colehieiim  may,  on  thefio  ground*,  be  predicted  from  their  alkaloidal  con- 


tents,  tin-],  .-in'  i  to  is  not  constant,  in  any  medico-legal  inquiry,  it 

may  be  nocesaary,  whin  i"ihi\  i    -i\  ,■  i  rtafa  tho  strength  of  the 

prtptrattoo  idmiitfattATed 

3   Effect*  of  Colchicine  on  Animals.— The  researches  of  Rota- 

:i  show  Hint  the  oanUTOOB  are  more  sensitive  to  OoL  I  El  L&a  than  any 

other  ordor  of  mammals.    Frog*  «how  ■  transitory  excitement  of  &« 

OQfl  tviltTn.  (lir-n  th^ri' is  low  of  sensation,  ]w rah -i»  of  iiiutinii,  und 
of  the  re«  juratory  apparatus  ;  tho  heart  heats  after  the  respiration  has 
eeaiiod.  I>oath  follows  from  paralyaia  of  the  roppimtion.  Tho  raucous 
mrmhrnno  of  the  laUlttu  la  much  eongMttd  and  swollen. 

I  him  Men  Olftflfl  dip  from  the  effects  of  Biting  the  mnulow  aaffioBj 
the  animals  Upxdtj  dltaOB,  suffer  grwit  abdominal  pain,  and  arc 

generally  purged.     Tho  farmery  in  certain  part*  of  tho  count  r\, 
had  exterutive  losses  from  wnrit  of  cur'.'  and   knowledge  witli   NgBld   to 
colchicum  poisoning, 

S  513,  EITecta  of  Colchicutu  on  TffilTI  PiiTi Ti lilim  poisoning  in  man  * 
is  not  very  common  :  '2  deaths  (accidental)  nro  recorded  in  Engl  >"''  tad 
Wales  during  tho  t*n  year*  rnding  1S02.  P.  A.  Fulck  WnaaUfl  to  ool 
lect  fiHin  mv&Ol]  liu-uture,  priur  to  1880,  60  enacs,  und  he  givee  the 
fallowing  analysis  of  the  ewes; — In  2,  colchicum  was  taken  for  ein 
purpose ;  of  the  unintentional  poisonin^o,  b  were  from  too  largo  a 
uiMitritKil  done  of  OolohSfiUm  wine,  syrup,  01  BXtMtil  ■•  III  CAM*  oj 
rhouumtiam  ;  in  13  coses,  colchicum  wiw  used  hb  u  |  +2  e*ac* 

wore  owtog  to  mistaking  dillorcnt  pxvpaiaHons  for  drinks  or  cordial* — 
tho  tinoton  in  ft,  and  tie?  wino  in  1  L,  being  L-ikon  instead  of  omnge 
tini'Lure,  quininn  wins,  w.hnnpps  or  Madeira;  ia  1  QUA  tl a  ii  were 
added  to  mulled  wine,  in  another,  tin:  Ituvr:.  a  usumta  with  salad  ;  in  1G 
«aaee  (all  children),  tlio  needs  of  colchicum  were  eaten.  Forty  h  0J 
the  55  died — thut  in,  S3  7  per  cent. 

Tn  the  remarkable  trial  &l  ii  i  Cental  Criminal  Court,  in  lftft2,  of 
Margaret  Wilson  (Rvj.  v.  Vary,  nV-<>«).  who  was  convicted  of  the 
murder  ol  l-ur.r  ^iven  rendered  it  fairly  probable 

thut  the  prisoner  had  destroyed  fonr  people  at  different  dates  by  colchicnni 
The  Miupt  >ms  in  nil  four  OBM  were— burning  \miii  in  Lhu  thrwit    rid 
atomach,  intense  thirst,  violent  vomiting  and  purging,  coldness  and  clum- 
mmi'iM  of  the  tkin,  excessive  depression,  und  gnat  fftlJuillfHt    One  vidua 
died  on  tin*  xi .  mother  on  tho   lifth,  athfrd   OB   tin-  righth,   \aA 

the  fourth  on  thi  fourteenth  day  BohfOff  witrmsaed  n  case  in  which  ;i 
man  took  2  grow,  (nearly  31  pains)  of  tho  corma ;  in  one  and  a  half  hour* 
he  experienced  general  malaitc  ;  on  tho  next  day  there  m  flying  mua- 
cujai  pains,  which  at  i-i  ■•!  wo  o  conea&tntad  Lo  the  diaphjagm,  and 

*  For  Oh  .uiioir.  ipfrkmk  *f  All  rrbfl  itMel  btofcaavt  in  the  Rhone  Cory*  in 
1785,  and  wa*  rofeucd  tu  •  tichlotna,  let  "Food*,"  j*.  tt?. 
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tho  breathing  becam«  oppressed  ;  thcro  wea  also  pain  in  the  neighbour- 
bood  of  the  duodenum,  the  abdomen  was  Inflated  with  g*w  ;  there  ww  a 
sickly  ffclinR  I  |  Nt     Thru  came  on  a  alecpy  condition.  Luting 

severed  hours,  followed  by  fever,  with  excewivo  pain  in  tbe  head,  noUes 
la  tlif  ears,  and  delirium  ;  there  was  complete noovity  (ml  th*  abdomen 
continued  palnin]  until  til.-  fifth  day. 

Ii.  another  instance,  a  gentleman,  aged  30,*  had  taken  twenty -eight  of 
Blair*!  gout- pill*   in  four  and  a  half  days  for  ll<  fa  rheiii" 

itTi  itiin.  Be  mffond  from  nausea,  griping  j*aiii»  (a  tho  Mly,  consider- 
ablo  diarrhoea,  vomiting,  and  hiccough  ;  toward*  the  end  there  vm 
stupor,  convulsive  twitchinga  of  the  muscles,  paralysia,  and  death.  The 
fatal  illnoas  lasted  fourteen  daya ;  he  won  won  by  three  medical  men  at 
different  dnUw — thi*  Histamine  to  haveconudMrcd  the  an  outs  of  ilUrrhttsj, 
the  second  one  of  suppressed  gout ;  but  Dr.  C.  Budd  ww  olr uafc  with  the 
similarity  of  tho  symptoms  to  thorn}  from  an  M  nl  poison,  and  Oi 
tho  fact  that  Hie  jmIIh  hod  been  taken.     Tb*jM  pOlfl  I  BKIBbtd;  thny 

i;    ■.■•  l-Xi  I": :,-iM'lv     llMIil,    illltl    |i :  .11  !  11 II   I S    ro;i  •■  M  "d   of     anthill,:   el:        LuM     Qm 

finely-ground  rohdiu HUB  MOM  ;  m  pills  yielded  8  mgrms.  of  colehi 

so  that  tho  whole  twenty-oight  would  contain  39  mgrms.  (J  grain).     Dr. 

Build  considered  that  tho  whole  of  tilt  pitta,  which  were  of  a  st< 

Uew,  remained  in  tho  bowels  for  some  Lime  unseated,  so  thot  the  ultimata 

TCsralt  woe  tho  same  as  if  tho  whole  had  been  token  in  one  dose. 

J  514.  Tho  general  symptoms  produced  by  colehicum  nro — mom  or 
le-  huialng  pain  in  tho  whale  intestinal  trset,  vomiting,  diurrhcen,  with 
not  (infrequently  bloody  etoola  ;  but  sometime*  diorrhwa  is  nbecnt.  In 
single  cases  tenesmus,  dyanris,  ami,  in  on©  case,  hJtmataria  have  been 
noted.     The  respiration  la  usually  troubled,  the  heart's  action   sfo 

tit  si  pniHi.-  HiiuiU  sad  maki  i&d  the  Uopsjntan  riaka    La  ■  few  cases 

there  have  l»rn  |»iiu:.  in  lii-  limb*;  cerebral  disturbance  is  rnro;  but  in 
two  cases  (one  described  ant?)  thoru  was  stupor.  Mucoular  weakness 
has  been  observed  generally.  In  i  few  cases  there  have  been  rninip*  in 
the  calves  cud  in  I  In:  fboij  with  curly  collapse  and  death. 

PoaVrnorteni  Appcurnnccs,— BolODff  found  in  rabbit*  poisoned  with 
from  ■!  to  I'U  grm.  of  OOkhJ Blue,  tolerably  constantly  enteritis  sod 
gastritis  and  always  a  thick,  pitchJfti  Hood  in  the  heart  and  &*i 
Caspar  has  carefully  recorded  the  port  uoFtVm  appearances  in  four 
labourers,  a^co  ranging  from  fifteen  to  forty  years,  who,  finding  a  bottle 
of  eolchiciuu-wine,  mid  supposing  it  to  be  koiiim  kind  of  brandy,  each 
drank  a  wintsgmtMfiil,  Tin-)'  all  din!  from  its  effect*.  In  all  four  i.ln-ir 
Hiegtesit  byp<.'r;riui;i -»f  tin-  In  iin  m<-iii'>i-mOI  and  "f  tho  kidneys;  The 
large  veins  were  tilled  with  tin  1  ,  I  n  ,  .1  -  n\  rod  blood,  very  similar  to 
that  aeon  in  Bul[<linrir  arid  poisoning.  Then*  w«*mi  Sola  rfiajntffm^stithfi 
•  s*#  fsmnst,  vni.  i.,  1881,  p.  flfl*. 
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contents  of  the  stomach.  Tho  lungs  were  moderately  congeeted.  The 
;i»r.-i:iM  <»f  tin?  stomach  of  tho  ono  who  died  fiiftt  was  swollen 
ttml  nearlet  with  wn  with  the  second  there  was  somo  filling  of 

tho  vessels  &t  tin?  small  oamtun ;  while  thu  stomach*  of  Hn  third  ud 
fourth  were  <ptita  uorunil.  In  5  caee*  described  bj  Koux  thero  was  nbo 
hyperemia  of  tho  brain  and  kidneys,  hut  no  gastritis  or  enlontie.  It  is, 
tliiT'*fnri',  evident  that  there  are  in  man  no  constant  pathological  oh*ng«8 
from  colchicine  poisoning. 

§615.  Separation  of  Colchicine  from  Organic  Matter*.  W. 
ObolonsVi*  has  recommended  the  following  proccui : — Tin-  lumlv  divided 
UK'crn  are  triturated  with  jxwdercd  glass  ud  figMtod  for  twelve. 
n  with  alcohol.  The  liquid  is  e<jucczed  out  and  tin  di>  rr>idue 
washed  with  llttbol  Tho  extract  i*  concentrated  ut  u  temperature  not 
Mteending  80*,  and  the  cooled  residue  made  up  to  tl  i  Original  volume 
with  alcohol.  Tin:  iiltrml  liquid  is  cvnporated  a*  Uh.Tv,  and  ihls opera- 
tion rc|M-at<'il  until  no  -  huin-  mi  addition  "I  wafer.  The 
rosidue  is  then  diasolvod  in  water,  the  solution  purified  by  BKuH&g  with 
light  petrol  en  ii  i,  and  tfie  cnlHrinrH  finally  extnicti'd  with  chloroform. 

In  case*  of  poEmdng  by  C^lchlCQS  at  Berlin,  Wautock  intcd  the 
1  >ll-  wing  proceais : — Tho  conUinta  of  tho  otomAch  woro  mixed  with  a 
large  amount  of  alcohol,  I  few  drop'.  ■>!  Mi'.  ■•!  I.-.!,  mil  rh<  wh.l- 
wtilabtksm;  fchi  Hold  vai  then  filtered,  and  the  filtrate  evaporated  to 
n  syrupy  consistence  at  37'.  The  resulting  residua  war  di.v«ulw;d  in 
distilled  w V.t  r,  the  Ut,  \<  .  liltonul  i ill,  and  the  liquid  carefully  evapo- 
rated. From  the  I  SlgO  matter  wan  ngnin  Mpnrated  hy  treatment 
willi  alcohol  and  iilliatmn,  end  the  last  filtrate  was  evaporated  to  ■  syrupy 
-■■iii-i-t.  ;n.  .  Tlir.Vn:|'\  fluid  w.i.i  tnk'-li  up  by  dMUM  WttSTf  lil!- icl, 
evaporated  to  30  grout.,  and  2  gnns.  of  calcined  magnesia  with  *»0  grmo. 
wore  added.  After  I  tin H  .  the  tthtt  HVI  ie  moved,  and  allowed 
WpOOrt*  apostascouly.  Tlie  residue  was  once  more  taken  up  with 
Vftter,  liltcrcd  from  fat,  mpOttl  d  Dm  final  rosidue  gave 
all  the  MUttoM  of  colchicine.  In  medico-legal  researches  it  must  be 
remembered  that  colchicine  is  nl«tirtn'd  but  sluwly,  I  not  i  tulgnifjcant 
portion  remaining  in  the  bowels,  with  tho  focoo. 


XIII.— Muscarine  and  the  Active  Principles  of  Certain  Fungi. 

J51€.  The  Amanita  Muacaria,  a  \\\  blown    ipaio,  »*  i  very  con- 
noae  fungtw,  common  in  nr-plantntions,  about  the  ita  and  shiipe  of 
the  common  mushroom;  but  tho  external  surface  of  the  pilcua  ie  of  a 
*  Ziit.  anal.  Cltem.,  xxix.  498. 
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bright  n\I,   DC  sometimes  of    a    yellowish   cast,  unil  stodded  over 
warta.     The  common  name  of  the  fungus  denotes  that  it  wns  ur* 
former  Umos  a*  a  popular  iiwcclicid* ;  the  fungua  vac  broised,  stooped 
it*  milk,  and  Uu  ml  k   oXpoead,     ■  UM  wnJ  **  **  t»w  oxpoaa 

S<*  ■  ;••*  of  the  ngnric  have  long  been  known  to  the 

native*  of  Kauischatka,  and  of  the  north  coiUm  part  of  Asia  generally. 
Tlvv  OOlfod  tl  I    f  :i!'  ■   in    Lhl  Jig  them  up  t©  dry 

Tho  fungue  ie  then  rolled  up  in  n  kind  of  bo&Uft,  and  swallowed  without 
1  fee  largo,  or  two  nuail,  in?  <•  "dl   ps«*lii.- 
SB,  whieh  !a*U  a  Whole  da/.     It  00  la  about  two  boi 

and   is  very  similar  to  that  of  iIcoboL     Th.re  i(  :i  giddy  reeling,  tho 
epiriU  arc  eacal  ^uiitcuunct  Uxoinci  llu-  I Hilary  action* 

u.i  i  m ■;*  follow,  and  aornottme*  low  of  oouaciouvnots,    ft  renders  somo 

MWOJ  nmftriDably  ftfittr*)  iml  provm  highly  fttin 

tion ;  by  U>o  huge  a  d«- 

very  exciting  to  thi  Barrow  ejaftai  ay  imiiwduaU  i*  thU  fungus 

tbat  tho  effect*  arc  often  very  ludicrous.     If  o  person  under  iU  inflrj 
wialn**  to  snap  i  fO  n  straw  cir  email   stick,  he  lakes  a  stride  or  a  jump 
sufficient  to  clear  the  tmuk  of  a  tree.      A   talkative  person  can 
■ilenco  or  secret*,  and  ono  fond  of  DR]  k  The 

most  biu^mI  Ll*   .luiuU  M  the  iritlu«-i--  u  luw  over  th- 

drill         It.  Ifl  Mid  II  .1  n  bUOUBUffitl  I  RB  Hill.'  ..«  r, 

that  the  f"  lettfag  ipinliu  ^»  that  BecreUon,  which 

coutinuoe  for  a  considerable  timn  after  ukiu-r  i:.      ftp|  instance,  a  man 
mod*r*toly  intoxicated    I  '  .   bj   lite   next   tu  an  slept 

Uin«aU  sober,  but  (aa  b  Uu  p  of  hi*  u 

in-  aviil  bo  more  powerfully  intoxicated  than  ho  woe  the  preceding  &  ij 

U  ic,  therefore,  not  u taUBOB  fOEOOoJ  .nkanU  to  preserve  lhwr 

■  i  pri>ciniM  iifpior  npninat  a  scarcity  nf  tho  fungus,     XJm  intceci* 

catinj    property  of  tho  urine  ia  capable  ■  propagated  j  foj  '-very 

I.  en  of  it  lion  his  urine  similarly  affected.  itfa  a 

vary  few  amumtae,  a  party  of  dnu  'much  for 

a  week.      Dr.   Lattgrfovf  mrntrona  that  by  ZDC4HK  <•(   tin-   ■ivi.md   pan    B 

taking  the  total  of  fche  Qratt  the  third  of  tho  eecoud,  and  so  oa,  tl.. 
■it. a  through  five  individuals."* 
§517.  A  few  i    i         pofaotilng  by  111*  flj  blown   .  trl    to  1 1  time  Be 
time,  hai    1 1 1  urrod  in  Euro]  •  -.  when  it  ho?  bean  eaten  In  mistake  foi  tbi 

fangi,  or  tnken  by  children  allurad  by  the  bright  aUractivaecl 
in   u»m  camji  tli''  polaonoiH  ayntptonu  notload  have  bean  tlioaaof  goal 
.  .n.L.  i:  ritattOD,  as  shown  by  vumitiny  and  vlimilni  .i,  dflabd  \  pttpQa, 

*   l.imtUy'.  I'ltfi'/iN-  h.'t'tlim. 

t  TIiih  w  the  moi*  ouiiuu»,  for  uiusearino  *tiou^iy  contmet-  blu   DapQ.      It,  I 


fit] 
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delirium,  tetanic  convulsions,  slow  pulse,  etertoroite  breathing,  collate, 

,  *,<!     dflftUl.       in    ■-     low    OtMC    iptlt-ptir    :t!l.nl.      :iii<I    UfHtuiirf    inivc    Iw-<«n 

observed.     Thft  tfmrifl  is  usually  n  rapid  one,  the  death  occurring  within 
twelve  hours.     In  eases  of  recovery,  con  vah-<  <  in  I  l,i;  V,-n  prolonged. 

The  poet-xnorteni  characteristics  arc  not  distinctive,  a  fluid  con- 
dition of  thi  blood,  bjptnvmia  of  the  i»t  ■  ,  and  kidney*  ha* 

l«.  BO   ii"'. live. 

g61&  Muscarine.— IhoN  effect*  are  partly  ok.  U>  m 
toxic  substance — which  seems  to  bo  destroyed  nt  the  temperature  of 
boUlag  water,  end  Ii  probablf  of  rather  nay  deatniotAdlitT— -and  of  a 
tnoni  iHralnH  [mum at \ne)  finit,  Bcpurated  by  u oomph- x 
proocfB  by  Schnuedebcrj;  aud  Koppc  in  18*39.*  It.  is  a  trimeUiyl- 
oumiouiui  LOticaUyby  Schmiedebarg 

and  Haraackjt  by  treating  c.holin  with  nitric  add.    Muscarine  i*  KaoD 
with  betain  and  oxycholin,  from  whirl  it  i     .  ;>..rnL«'l  l>>  it-  duorcecence 

llUij   |HM.:wii   ,\l  \   |.|>o|)<  lllr 

The  structural  form u In  of  muscarine,  and  it*  connection  wilh  choline, 
U  as  follows  .— 

Cfl  OB  CH^CH 


CH 

j 


(nus),on 


OHOH 


An  atom  of  hydtQgan  from  tho  choliuc,  CII2,  group,    -hi.  r  placed  by 
asyl 
Muscarine  1*   a, colourless,  utrongly  nNcalin*  iluid,  wlii-li     U 

allowed  boated  orar  sulphuric  acid,  become*  gradually  crysUllim-,  hut 
luj  iciies  again  on  exposure  to  the  atmosphere.  It  dissolves  in  wata  La 
every  p»op  ttlon,  ind  nUa  in  alcohol,  but  ii  very  little  mIiiUm  in  chloro 
f.ino,  tot  I:  r-  act  pa  ted  by  tannic  :  it  forma 

Baits  with  acids,  and  (fives  pradpitatai  wbh  talk  ehloridfr  phoepha 
tungfttic,  and   phorphomolybdic   acid*,  end  nbo  with    potcjwin  Qa  r 
iodide.      Tho   last  precipitate  is   at  lint  amorphous,  but   it   gradually 
becomes  civ? Uilliii*.'.     This  was  the  compound  used  by  the  diacomran  tn 
separate  the  biff),     Witt   BUU  .v  Ot&es  genera]  nlkaloidul  reagents  mus- 
ani  ;  nad  that  ih  tuoKAla,  and  thezefoc  giroa  no  pre 

its,  Mi.ii.  $^t m Iodine  with  potaatlo Iodide,  pkriaaoid,  m4  pktfok 
<)i !■  -i i-li-     M  :  n  stronger  ba  «  Khan  imuon  i  and  preci]  I 

ever,  i  >u<)    ■     pro      »h*4  i«  »«UI"1  ||  t':,.    fxt— x\u,  that  thort  i*  mow  thai' 

aeisonoej  »ul»umc  tu  ^asiaai 

i .,/...,  KA.,  fM.  4  p,  0. 
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copper  «m!  froa  oxides  from  solutions  of  their  salt*.  Muscanne  u  very 
iM-iiaonou* ,  2  to  <  nigrm*.  ore  niffidcmt  in  subcutaneous  injection  U>  V&U 
cats  in  from  two  to  twelve  hour* — larger  doses  in  a  few  minute* ;  but 
with  rmbbh  Qm  1  Mil  fa  lest  intense.  Cats  become  salivated,  th«nr 
pupils  cuutmct,  lit ■:>  VO&lItj  and  are  purged,  the  breathing  beconira 
frequent.  and  there  is  marked  dyepDu*.  At  a  later  stage  the  reejiiratkua 
.,!-■  dower.  Bad  then  •  uv  1  oovvl  Eon ,  ud  death, 

The  alkaloid  luu  alio  bean  kriad  on  man.    Doaaaof  from  3  to  6  iiigrm*., 
[njai  Ual  aubcutaneoualy,  cause,  after  a  few  Minutes'  profuse  saliv  il 
aicd  frequency  of  the  pulec,  nausea,  pddinea*,  <onfu*ion  of  tho 
and  myoris,  but  bo  ,  and  do  diarrhoea.     Small  (luonUtictf  applied 

Tn  tin  aja  cause,  .ifur  n  U*vr  minute*,  a  deirangnmftnt  of  tli*  i^mm- 
uiodntiou,  but  no  change  in  the  »Uc,  of  the  pupil ,  larger  i|uant>tiee 
cause  ol»o  mrosU.  which  depends  upon  an  excitement  of  the  fphiaetcr 
iridis,  or  of  the  oculomotoriua. 

I  519.  Tin*  actfautt  "f   muKCiirimi  unci  atropine  orr   to  a  great  ••Jttent 

.u:i.ij"in-!if.    Hd    h  1  podilfj  Mod   baMtifuD}  daaooatated  fag  Klw 
H  of  tho  two  subrtnncc*  on  the  frog's  hoart.   Tho  action  of  muscarine 
D  tlio  heart  i*  to  txcfa  tin-  inhihhv>ry  nerve  apparatus,  while  the 
is  to  paralvjr  the  Kinu:  ayntcni.     One  m^nu,  of  mus- 
carine, injected  aubcutnncouoly  into  a  frog,  arrcnt  I   'it  *  I"  art  in  'fit- 

if  a  suitable  dow  c-l  itnpSm  is  applied  to  the  heart  thu*  arretted, 
it  begins  to  bent  again  ;  or,  if  i<  first  given,  anil  then  rnusrai 

liu-  fa  ■  not  stop.     The  muscarine  heart*  whoa  it  luu  oennad  to 

beat,  may  bo  euoccsafully  stimulated  by  gnlraniam.  Muscarine  At  firat 
,-    ,-!*,      •  li-  i    'I'ir.iti.ry  «  » - 1 it f ■  ■ ,  (iinl  tli'-n  ■  -it  i!\>.      it. 

jo20.  Detection  of  Muscarine  in  the  Body.  —  Muscarine  itself  i* 
•in!,  likely  to  Ix:  taken  as  a  poison  or  administered  ;  hut  if  it  \s  sought  fur 
in  the  fly  blown  upnt<\  u  in  the  tiaeuw  or  organs  of  poraona  who  bate 
IfO&td  bj  the  fungus,  the  process  of  Brieger  appear*  the  beat 
Die  process  dc|H')ulh  upon  the  fan  thai  muscarine  give*  a  boIoUm  men. 
Corfc  ehloHde  eom  pound,  and  ia  not  pre<  \\  i:  >v  <i  1  ■,  -\il-  \>  ■  <»]  ■:.. r  itmiiii. 
whilat  most  other  substance*  accompanying  it  give  more  or  loss  insoluble 
precipitate*.  Tho  substances  aw  treated  with  water  acidulated  with 
liy <lriK'hloric  ucid,  uml    the  acidulated   extract  oonoaatmU  in  a 

vacuum)  to  a  eyrup.  Tho  syrupy  residue  ia  now  treated  with  water,  and 
the  eotution  psodpltfttsjd  by  means  of  B  dotida  solution  and  any 

jtrecipiLitc  !:lt -r«-.l  ofl  :  tho  filtrate  w  freed  from  mercury  by  BEL  and 
■...poratcd  to  a  syrup;  the  ByropM  repi'iitedly  I    wit!)  alcohol, 

I ud  the  alcoholic  solution  precipitated  with  platinum  cldoride  and  any 
prccipitotv  filtered  off.  The  filtrate  is  freed  from  iloobol,  and  oil  the 
]il;irinn;ii  UnoWB  '"it.  of  solutloo  by  BHj  ;  Lbe  aipiMimH  Ultrate  in  now  con- 
ceuitruted  to  a  *uiaU  volume,  acid  again  platinum   chloride  added,  any 
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precipitate  which  form*  is  filtered  off,  and  the  final  filtrate  allowed  be 
crystallise.  If  muacarino  bo  present,  a  cryatallino  compound  of  muscarine 
platinum  chloride  will  form. 

The  crystals  aru  usually  octahedral  in  form,  and  have  the  composition 
(C^HuHOaOI)ftFtG24  ;  the  percentage  of  platinum  in  ."iOll. 

It  would  probably  be  necessary  to  identify  farther,  by  tho  action  of  the 
poison  on  a  frog. 

S  Sili  The  Agariciifl  phalloidca,  a  common  autumn  fundus,  has  been 
several  times  mistaken  for  mushrooms,  and  has  proved  fatal ;  of  some 
53  oaaos  collected  V»y  Fslck,  no  loss  than  40,  or  "ft  pvr  cent.,  were 
fatal;  tho  n»al  mortality  is  miicli  lower  tlmn  this*,  fur  it  is  only  such 
coses  that  arc  pronounced  and  severe  which  are  likely  to  bo  recorded. 
The  fundus  contains  a  toxalbumin  which  has  oecn  named  "  phallin." 
The  action  of  thin  toxalbutnin  is  to  dissolve  the  blood  corpuscle* ;  accord- 
injt;  to  KoberL,  even  one  250,000th  dilution  produces  u  jiulycholie,"  with 
all  its  conucquences,  such  ;w  tho  escape  of  hwiiioglobiu  and  it*  decomposi- 
tion [irvlucU  in  U»!  Mood  and  nnnr,  u.\\Uy\<-  blood  QQQgtilMl  n  ftflWgll 
the  fibrin  forment  bocoming  froo,  and  serious  cerebral  diaturlNince,  If 
into  11  dog,  cat,  or  rabbit,  only  0*5  ingnu.  of  phallin  be  injected  intra ven 
ously,  within  from  twenty  to  thirty  minutes  blood  from  a  vein  shows 
that  tho  serum  has  a  red  colour. 

VI  I  lyrnptan  ■■  In  QUA  faM  IppQSX  in  &QU  SUM  bo  imt y-''i-;!:t.  bom  . 
there  is  mostly  diarrhoea,  violent  vomiting,  with  cramp  in  the  legs, 
cyanosis,  and  collapse.  There  are  also  nervous  phenomono,  convulsions, 
tr»*mu»,  and,  in  a  few  coses,  tetanic  spasms.  The  pulse,  in  seven  cases 
described  by  Maschka,  was  very  small,  thready,  and  quick,  but  in  others, 
again,  »mall  and  slow.  The  pupils  have  in  some  cascs  been  dilated,  in 
others  unchanged.  Death  is  generally  rapid.  In  two  of  Maschka's  cams 
from  sixty  to  sixty-eight  hours  after  the  investigation,  but  in  the  rest 
from  twelve  to  eighteen  hours.  Life  may,  howevor,  be  prolonged  for 
several  days.  In  a-  case  recorded  by  Flowright,*  in  which  a  boy  had 
eaten  a  piece,  of  the  pilous,  death  occurred  on  tho  fourth  day. 

;.  r>'J-\  The  post-mortem  appearances  observed  in  Masrhka'a  mven 
cases  were— absence  of  cadaveric  rigidity,  dilatation  of  the  pupil,  a  dark  red 
fluid  condition  of  tho  blood,  numerous  ecchymoaos  in  tho  pleun,  in  tho 
substance  of  the  lung*,  thi«  ]>i'riitrdium,  iha  substance  of  the  heart,  tho 
livrr,  ki»luey»,  and  spleen,  Tin'  mucous  membrane  of  the  digestive  canal 
presented  nothing  characteristic,  In  two  coses  there  were  a  few  occhymoaca, 
and  in  one  tho  mucous  membrane  of  the  stomach  was  softened,  u ■<!,  :ttxl 
easily  Aatuhfld  Iu  one  case  only  with  any  remnant*  of  the  fungus  fount!, 
b)  which  thr  nature  of  tho  substance  eaten  could  bo  determined.  Tho 
bladder  m  tecfe  cam  woe  full.     In  throo  cases  0  fatty  degeneration  of  the 
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lirw  bail  commenced.     The  unic  appearance  waa  met  with   in  »me  of 
the  older  caaea  related  by  Orfiin. 

§  523.  The  Agarieim  panthr-riimi  El  wid  to  bo  poisonous,  although 
Hertwig  & jimd  it  to  huve  no  notion  when  given  to  dogs. 

Tho  Agaricus  ruber,  a  brightrfcuod  fungus  (rowing  pfofoirfy  n  th« 
Hampshire  coast,  of  a  purple  red  colour — the  colouring- uiAttar  Lot  only 
covering  tin*  pileus,  hut  idso  extending  down   t!  i<  — i«  poisonous, 

and  hu  recently  been  chemically  investigated  by  PlupMQ,*  who  litis 
identified  n  tiffining  BtttaT  mltrln*,  tad  an  alkaloid  a>ja»ytkrine, 
Agarythrino  ia  aeparatcd  by  mncorating  tho  fungus  (from  which  tho  akin 
I'dtitaiiiinx  ill  t'<i!iiiiri!kg4aatlal  bal  haW  aVBOVUrl)  am  cnrnplntaly  a*  |m**- 
aihlc  in  wV,er  acidulated  with  8  per  cent,  of  hvd.Mthlcric  acid.  The 
tillered  solution  is  neutral  ired  by  wxlic  carbonate,  und  the  alkaloid  shaken 
up  with  ether.  Ofl  mpoffatfco  th*»  othaT  laatH  a  white,  tomewlnt 
greasy  looking  substance,  having  a  bitter  burning  Liatc,  and  caaily  fusible 
into  yellow  globule*,  wivinjj  forth  an  odour  like  ■  piinoleino  ;  it  in  aolublo 
in  alcohol  anil  ethar.  From  Phipaon't  observations  It  would  appear 
probable  that  tho  rvd  lYiliiuriiiit-maUnr  i>.  itiiiini  fn»iu  »  ihrompOlWoB 
of  thia  olkalcidal  substance.  A  roeo  red  colour  i«  produced  by  tho  action 
of  nitn«  Mid,  and  chlorinated  linn-  IM  redden*  and  then  blatohat  lfc 
Buchwald  t  ha*  iwoiM  thra»  case*  of  poisoning  by  aW""  frugal;  the 
putieula  weru  bibouivis,  who,  after  eating  the  fungus,  buffered 
vomiting,  thirat,  a  "drunken"  condition,  cramp,  albuminuria,  ami  .li 
turbancc  of  the  eenaory  hUfittO&l  Xhl  fungua  couso*  in  cats  myosit, 
but  in  said  not  to  affect  ruhbite. 

$  B24.  The  Solettia  afttanaa,  or  luridua  (Lonx),  in  poiaonoue ;  very 
Mnall  quantitiea  of  tho  uncooked  fungua  cauaod  in  Lena,  who  <•■-■ 
merited  upon  its  propertiea,  violent  vomiting.     In  ensoa  in  which  this 
fungus  ha*  been  eaten  accidentally,  the  symptom*  have  been  very  similar 

!<■■    i-||>'liTII 

§  525.  The  Common  Murelle  norma  under  certain  condition*  to  be 
poiaonoii*.  From  aix  to  ten  houra  «ft*ir  Ingestion  tbaTI  llVN  :ippew*jd 
depression,  nausea,  jaundice,  dilated  pupil*,  .m«l  in  the  "<>rat  casta  ut  the 
end  of  tho  first  duy,  delirium,  somnolence,  and  muscular  cramps,  followed 
by  caOftpN  juh)  ilnatli  In  a  eaaeobaerved  by  KromhoU,  the  foul  mortem 
appearance*  were  jaundice,  u  dark  lluid  state  of  tin:  blood,  and  byutftaUlstl 
of  the  brain  and  liver.  Hoatrura  fed  a  dog  with  100  grnis,  of  the  fad) 
young  moroilo  ;  the  animal  died  on  tho  third  daJE,  aj  «l  the  conoliculi  of 
tho  kidney  wore  found  filled  with  hmmoglohin,  partly  amorphous,  and 
partly  crystalline.  J 

1  Qftaa\  Mm,  p.  1M.  1882.  t  Indujtr.  Bl„  1«7«. 

t  Sw  Casper'*  VvrrUlj.,  1314;  Kebcr,  l*reua.    rcrrtiuseitg.     1S4« ;    DjatlfllU, 

/Iirr.  tt  PAj/m.  J/(v/_  Sat,  Krlangoa,  IWUi ;  frffhsmitlnhT.  "'Jiftigo  Schwammo"  la 
Msselika' •  limuti/wh,  *e. 
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I.— Digitalis  Group. 


§  52C.  The  Digitalis  purpurea,  or  foxglove,  it  a  plant  extremely 
common  in  moat  parte  of  England,  mid  |>oi*oning  ni:iy  m-mr  fun  I.Iim 
accidental  use  of  the  root,  leaven,  or  need*.  The  wed*  are  very  .miall 
mid  pitted  ;  they  weigh  H2l>  to  a  groin  (&'«y),  aro  of  a  light  brown 
colour,  and  in  form  somewhat  egg-shaped.  Tlw  h-ive«  are  large,  ovate, 
crenute,  narrowed  at  the  bone,  rugous,  veined,  and  downy,  especially  on 
tli-  uuiltt  nxxfaoo.  Ibdt  colour  is  a  lull  ^rc.-.n,  aiul  thcykiit  1  hint 
odour  and  a  hitter,  nauseous  taste  The  leaf  is  beat  examined  in  aoetion. 
Its  epidermis,  wlten  fn>*h,  U  wen  to  consist  of  tnuwpnrent,  hexagonal, 
colourless  cells,  heueath  which,  cither  singly  or  in  group*,  there  arc  round 
calls  of  a  magenta  tint,  and  beneath  these  again  u  layer  of  columnar  cells, 
arid  near  the  lower  Burfac©  a  loose  parenchyma.  The  hairs  are  aimpla, 
appearing  scantily  on  the  upper,  Imt  profusely  on  the  lower,  surface  ;  each 
is  composed  of  from  four  to  Gvc  joints  or  cells  And  has  at  its  base  a 
magenta-coloured  cell.  The  email  loavea  juat  below  the  seed  case,  and 
the  latter  itself,  are  studded  with  glandular  hair*.  The  root  consists  of 
nuiiieroiia  lonjf  -lender  fibre*. 

§  527.  Chemical  Composition.— It  ia  now  generally  accepted  that 
there  exiot  in  the  foxglove,  at  least,  four  distinct  principles — tlvptnhny 
riipitonin,  dhjifo.rin,  and  dtgUt&fa.  Befldefl  th*»an  thhttN  nr«  ftoveral 
others  of  more  or  less  definite  composition,  which  arc  all  closvly  related, 
and  may  bo  derived  from  a  complex  glucosidc  by  successive  removals  of 
hydrogen  in  the  form  of  water. 

The  following  is  the  theoretical  percentage  composition  of  the  digi- 
talius,  the  identity  of  which  has  been  fairly  established.  They  are, 
arranged  according  to  their  percentage  in  carbon  : — 

TABLE  SHOWING  THK  COMPOSITION  OK  THK  DIGITALINS. 


Name.                                  l'"inmU. 

Pvii-cutago  C'Mn|KnlU<tii. 

C.  S3  10  peroral,  H.  6  Uo  ]«r  cuut. 
C.03-44      .,       U.  ;-4e 
C.  6816       r,        H.3'06        „ 
C.  82  41        ,,        H.3'64        „ 
C.WC3       „        Jl.vos        ., 
C.  00  Ua         ,,          H.  4  58 

a«M7    ..     ii.  43 

Digital  rin 

lligital.'liu,      .... 

iH^itnxin 

Pigitalerelin, 
I'aiadigitaleliu, 

C,,HK0,T 
r"  1   n" 

eSBL 

*  According  to  Kilisni,  digitoain  1mm  the  cowpomion  of  C^H^O,*,  *o<1  it  brcsks 
Op,  wlicu  km  tea  with  hydrochloric  m:iiJ,  cl»  follow e : — 

liigli-.i.r.  iii^lbi(i»nl»  Itntraac, 

-&<r.,  anii.  1B65-H68. 
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I  (2*.  DiflCaiata  U  a  foloarleae,  amorphous  body,  easily  soluble  in  water  end  a 
cold  absolute  alcohol.  Il  may  bt  precipitated  from  an  alcoholic  solntieta  by  tht 
addition  of  much  ether.  It  it  with  difficulty  eoluble  in  chloroform,  and  Itaoiuble  in 
It  U  prrrijiiut*!  fnun  a  watery  solution  bv  Unpin,  or  by  l*alc  lead  aortal*  ; 
saponification  by  dilute  acids  splits  It  up  Into  glucose  and  dlglulerotla.  It  has  a 
■limp,  acrid  t*st*>,  ami  the  aafiry  fciliitimi  froth»  on  shaking. 

I  620.  Di^ltonin,  a  wfatu  amorphous  body,  baa  many  of  tba  ohsracten  or  aajwiin. 
Like  MjKjuiD,  it  ii  easily  soluble  in  water,  and  the  solution  frotl*,  and.  like  aaponia 
again,  it  ia  precipitated  by  atooluto  alcohol,  by  baryta  water,  and  by  basic  lead 
acetate.  It  may  1*  readily  distinguished  fmni  Mpooin  by  tr»xtinjf  a  watery  HI 
with  Milphartc  «t  hydrochloric  arid.  On  itpMiifjinfr,  it  la  aplit  np  Into  dtgitogenlo, 
epalactoM,  and  dectroae,  On  heating  a  beautiful  red  colour  develops.  It  doaa  sot 
gire  tho  bromine  reaction. 

Digitogeniu  in  insoluble  in  water  sad  aqueous  Alkalies;  it  iaaom 
aolublo  in  alcohol,  chloroform,  and  filarial  acetic  acid  ;  it  forma  a  crystal- 
line compound  with  alcoholic  potash,  which  ia  atrongly  alkaline,  and  not 
Tcry  soluble  in  alcohol. 

8  C30.  Digitalin,  when  perfectly  pure,  forms  fine,  white,  glittering, 
"scopio  uvcdlos,  or  groups  of  crystalline  tufts ;  it  ia  without  smell, 
hut  poMwuoa  a  hitter  taste,  which  ia  at  ones  of  alow  development  ni; 
lint}:  ■  -iid  ii.ui'-f.  On  VHSrfag,  il  JrtffMPIff  tffifl  uruhi  100',  mnl,  u1m-i\i> 
that  temperature,  ia  readily  decomposed  with  evolution  of  white  vapour*. 
It  is  inaoluble  in  water,  in  dilute  aodn  solution,  in  other,  and  in  benzene. 
It  is  Holubls  In  chloroform,  especially  in  chloroform  and  alcohol,  and  dis- 
solve* taieily  in  waim  acetic  ucid  ,  twclvv  parte  of  cold  and  six  of  boiling 
alcohol  of  90  per  cent,  dissolve  on©  of  digitaliii.  Dilute  liytlrochlori^:  or 
sulphuric  acid  dsoompoas  it  into  glucosa  and  digitalvtui  (C4lrJ„0Ifi) ;  if 
the  action  ia  prolong**!,  dtgiuln  rutin  (C^tT^O^),  and  finally  &  -l.\ilrm>l 
ditfiulcretin,  arc  fuiuird.  Concfcuti*U-d  sulphuric  arid  di*xiilvr*  it  m it)  1 
the  production  of  a  green  colour,  which  by  bromine  passes  into  violet- 
mhI,  but  on  tho  addition  of  water  becomes  green  again.  Hydrochloric 
acid  dissolve  it  with  tin-  pnninr  [inn  nf  ii  grv/kb-Talkrv  colour,  passing 
gradually  into  emerald  green  .  Vita  pni .-ipiUtes  from  this  solution  a 
rcainous  iumh 

<!>$},  Dlgltsdetiu.  —  A  substance  obtained  by  Wah  on  treating  riiaditrltalin  a) 
ililulii  aside.  It  la  nrvntallitif,  and  iU  watery  Hilittioii  Taatra  hitt#r.  [|  m*ltt  at 
and  decomposes,  evolving  an  acid  lajour  nt  aboat  SOB'.  It  uiiuolvtw  in  848 
jartfi  of  enld,  and  222  or  boiling,  water  j  in  5  6  parte  of  sold,  and  iu  from  2  to  4  of 
bailing,  alcohol.  It  la  with  difficulty  auluble  in  other.  It  dissolves  in  concentrated 
Bulplnirio  aril,  HTCknCog  s  red-brown  colour,  which,  on  the  addition  of  water, 
chatigr*  to  »live*gr»sfi.  On  butting  witli  diltitit  arid*,  it  sftttl  up  into  *nc*r  and 
dlgitaleretin. 

$  632.  DigltOxin  always  accompanies  digiulin  in  tho  plant,  and  may 
by  suitable  treuLmrrit  bo  obtained  in  glittering  noodles  and  tabular 
crystals.  It  is  insoluble  in  water  and  in  hoiuxnc  It  dissolves  with 
IDtta    tlillicuil.^    in    other,   and    1-    readily   dissolved    bf   aloohd    01    W 
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chloroform.  On  boiling  with  dilute  scids,  it  is  decomposed  into  on 
amorphous,  readily  soluble  body, — Taxiretin,  Digitoxm,  according  to 
Kclimiedcberg,  only  exist*  in  thn  leaves  of  the  digitalis  plants  and  '.hat 
in  the  proportion  of  1  part  in  10,000.  Digitalin  and  digjtoxin  arr  }>nt 
00BM  the  poisonous  principles  of  the  plant.  Toxircoin  is  also 
;it<i,K.iy  poisonous.  It  may  bt>  obtained  in  crystal*  by  extracting 
the  dry  exhausted  leaves  with  alcohol  of  00  per  cent.,  precipitating 
with  lead  acetate,  and  washing  the  precipitate  iirot  with  a  dilute 
solution  of  sodium  carbonate  (to  remove  colouring  mutter),  and  then 
with  ether,  honxenc,  and  enrbon  diaulphide,  in  nil  of  which  it  is 
insoluble ;  on  flsjowuporfng  the  lead  compound,  digi  toxin  may  be 
obtained  in  colourless  scales  or  needle-shaped  crystals. 

|  C33.  Digital  ore  tin,  tlio  origic  of  which  lias  boca  already  alluded  to,  in  \  jcllawuu- 
white,  aijiurjiliouo  powder.  posBOwiDR  no  bitter  taatc,  molting  at  00*,  soluble  ia  ether 
or  in  alcohol,  but  insoluble  in  water. 

Puwllgltalstln  la  vary  similar  to  tho  aboro.  but  It  molu  at  100*,  in. I  it  iiuclobl* 
in  ether. 

§534.  Several  other  derivatives  have  been  obtained  ami  di'M-rlu-.l, 
such  as  the  inert  ffi'fitin,  di<jitakwri^  ditfita/ein,  and  others,  but  their 
properties  are,  as  yet,  inmirnciontly  studied.  Digitally  as  well  as 
digitnxin,  may  now  be  obtained  pure  from  certain  firm*,  but  the  ordinary 
dlgitaliu  of  commerce  is,  for  the  moat  part,  of  two  kinds,  Which  may  be 
distinguished  as  French  and  German  digitalin.  Tho  Kronch  digitalin, 
or  the  digitalin  of  Homolle,  is  prepared  by  treating  an  nquootw  extract 
of  the  digital  in  plant  with  lead  acetate,  and  freeing  the  filLratr  from  |t«nd, 
lime,  and  magnesia,  by  successive  additions  of  alkaline  carbonate,  oxalate, 
and  phosphate,  mid  then  precipitating  with  tannin.  Tho  tannin  pndpl- 
1ate  is  treated  with  litharge,  and  the  digitalins  lulled  nnd  extracted  from 
thn  in/w*  by  menus  of  alcohol,  and  lastly,  purifying  with  animal  rlmrooal. 
Crystals  are  in  this  way  obtained,  and  by  removing  all  substances  soluble 
in  ethor  by  that  solvent,  digitalin  may  ho  separated.  Ths  Gorman  digi- 
talin is  prepared  neenrding  to  tho  proccwi  of  WnU,  and  ia  extracted  from 
the  plant  by  treatment  with  alcohol  of  "852.  The  alcohol  is  removed  hy 
evaporation,  and  tho  alcoholic  extract  <  water;  the  watery 

•xtract  is  treated  with  lead  acetAte  and  litharge,  Altered,  the  nitrate  freed 
from  lend  by  Iiydric  sulphate,  and  the  excess  of  acid  neutralised  liy  am- 
monia, and  then  tannin  added  to  complete  precipitation,  The  precij  fl 
is  collected  and  rubbed  with  hydratod  oxide  of  lead,  and  tho  raw  digitalin 
extracted  by  hot  alcohol.  Tho  almhnl,  on  i'vhj -orit-ioii,  leave*  a  mixture 
q|  digitalin  mixed  with  other  principle*  and  fatty  matter.  If  sold  in 
thin  ntaU,  it  may  contain  from  2  to  3  per  cent,  of  digitalcin  and  digi- 
tonin.  On  treating  the  mixture  with  ether,  digitalm  with  «imo digitaletin 
la  left  behind,  bring  almost  insoluble  in  <  inco,  however,  digitaletin 
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is  very  insoluble  in  cold  water,  by  treating  the  mixture  with  flight  parts 
of  its  weight  of  cold  water,  digital  iu  is  dissolved  out  hi  nearly  a  pun 
state.  H  may  l>o  further  purified  by  treating  the  solution  with  animal 
charcoal,  recryetallisatiou  from  apint,  fa, 

$Mft.  Reactions  of  the  Digitaliim.—  Piflilnnin  in  dixsolvrd  by  dilute 
sulphuric  acid  (1:3)  without  colour,  and  the  same  remark  applies  to 
hydrochloric  acid  ;  on  warming  with  either  of  those  acid*,  a  viol<-' 
colour  appears ;  thin  reaction  thus  serves  to  distinguish  digitonin  from 
t!i<-  i.iirrr  oilier  constituents,  u  well  a*  from  sapouin. 

Sulphuric  end  gallic  acidj  colour  tlic  glucoeidot)  of  digitalis,  digitnlein, 
and  digitonin,  red,  but  not  digitoxin,  which  can  be  identified  in  this 
way. 

Sulphuric  acid  and  bromine  girt  with  digitalin  a  red,  and  with  digi- 
talein  a  violet  coloration,  which,  on  the  addition  of  water,  change  respec 
tivi-ly  into*  emerald  and  light  green      Tint.  Mn»  nio*t   ini<mr!.:mt  chemical 
tewt  we  itotwew,  in  sonif'timea  QaJM   (iiumh-itu'A  /es/ #-  it  i^  not  of  great 
delicacy,  the  lituil  1"  inn  ahont  "I  nifrrm. 

J536.  Pharmaceutical  PreporationB  of  Digitalin.— Ihgiulin  itself 
is  officinal  in  tin*  French,  Ittlgiuru,  Portuguese,  Russian,  Spanish,  and 
Austrian  pharmacopa-ius.  It  is  prepared  in  our  own  by  making  a  strong 
tincture  of  the  Icavr-t  at  l'JO"  F.  ;  the  spirit  id  then  ovnporated  off,  and 
the  extract  heated  with  acetic  acid,  decolorised  by  animal  charcoal,  and 
filtered.  Alter  neutralisation  with  ammonia,  the  digitalin  bprer.ipiuited 
with  tannin,  and  tho  tannate  of  digitalin  resolved  into  tannnte  of  lead 
and  free  digitalin,  by  nibbing  it  With  oxid«  of  lead  nnd  spirit. 
|  f italia  leaf  is  officinal  in  most  of  the  pharmacopoeias. 

Tim-tun-  ufA  digitalis  is  officinal  in  on  own  and  all  the  Continental 
pharmacopceina,  and  an  ethereal  tincture,  is  used  in  Fiance  and 
Germany. 

An  Ar-fru,/  Ji/ilnfn  la  offloSsal  in  the  Netln*rhindg  and  Germany ;  an 
extract  and  infusion  ate  also  used  to  some  extent. 

With  regard  to  the  naturo  of  tho  active  principle  in  these  different 
preparations,  according  to  Drngendorff,  digitonin  and  digitidein  are  moat 
plentiful  in  the  acetic  ;uid  aqueous  preparations  .  whilst  in  the  alcoholic, 
digitalin,  digitoxin,  and  digitalcin  nro  present. 

According  to  Schmicdcborg,  commercial  digitalin  contains,  in  addition 
to  digitoxin,  digitonin,  digitalin,  and  digitnlein  ;  of  those,  digitonin  is 
greatest  in  amount.* 

S  537.  Fatal   Doso. — The  circumstance  of  commercial  digitalin  con- 
sisting of  varying  mixture  i>f  digitoxin,  digitalin,  and  digitalein,  renders 
it  difleolt  to  he  dogmatic  about  the  dose  likely  to  destroy  life.     Besides, 
with  all  heart-poisons,  surprises  take  place  ;  and  very  minute  quantities 
'  II.  K.liMii,  JS.t.,  xxiii. 
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have  a  fatal  result  when  administered  to  persons  with  disease  of  tho 
heart,  or  to  euch  au,  owing  to  Dome  constitutional  peculiarity,  have  a 
In-art  ptwily  affected  by  toxic  agents.  Digftoxin,  according  to  Kopp's  * 
experiment*,  is  from  si.\  to  ten  times  (stranger  than  digituliii  or  digitalein. 
Two  marine,  caused  intense  poisonous  symptoms.  Di«itoxin  i*  contained 
in  larger  proportions  in  Nntivcllo's  digitalin  than  in  Homollo'n,  or  in  tho 
Qttttua  digitalin.  The  digitalin  of  Homolln  i;  prescribed  in  1  mgrm. 
(•015  grain)  doses,  and  it  is  thought  dangerous  to  exceed  G  mgrraa. 

Leinaiatro  has,  indeed,  noon  dangerous  symptoms  nriac  from  2  mgrnie. 
{'OS  gram),  whan  administered  to  a  boy  fifteen  yearn  old.  It  may  bo 
pmlieated    from    recorded    r-awM    and    from   fvpcriment,    '  Utxhx 

would  probably  be  fatal  to  an  adult  tuiui  in  doses  of  4  uigrius.  (ya  grain). 
iiiid  -lij^iUxlin,  or  digitalciu,  in  doses  of  20  xngrms.  ('3  grain).  Witb 
regard  to  commercial  digitalin,  na  much  as  from  10  to  12  xngrmi.  ("10  to 
•13  grain)  have  been  tuken  without  a  falal  result;  on  the  other  hand. 
2  mgrme.  gave  rise  to  poisonous  symptoms  in  a  woman  (Rittoille),  Such 
discrepancies  are  to  bo  explained  on  tho  ground*  alroady  mentioned.  It 
is,  however,  probable  that  4  mgrms.  (or  ^  grain)  of  ordinary  commercial 
d igitalin  would  be  very  dangerous  to  an  adult. 

It  must  also,  in  considering  tho  dose  of  digitalin,  be  over  remembered 
thnt  it  U  a  cumulative  poison,  and  that  the  same  dose — harmless  if  taken 
onco — yet,  frequently  repeuted,  becomes  deadly  :  this  peculiarity  is  shared 
by  nil  poisons  affecting  the  heart.  When  it  is  desired  la  settle  the  ma.vi- 
mum  eofc  dose  for  tho  various  tinctures,  extracts,  and  infusions  of 
digitalis  used  in  pharmacy,  there  is  still  greater  difficulty,  a  difficulty 
not  arising  merely  from  the  varying  strength  of  the  preparations,  but 
also  from  the  fact  of  the  vomiting  almost  invariably  excited  by  large 
doses.  Individuals  swallow  quantities  without  death  resulting  simply 
because  th<«  poison  is  rapidly  expelled  ;  wheivaayi!  the  ceaophagua  was 
ligatured  (am  in  the  experiment*,  on  thu  low»>r  animals  formerly  favoured 
by  the  French  school  of  toxicologic*),  death  must  rapidly  ensue.  Thi 
following  table  i*  a  guide  to  tho  maximum  ainglo  doso,  and  also  tho 
amount  wife  to  Administer  in  the  twenty-four  hours  in  divided  doaew. 
As  a  general  rule,  it  may  be  laid  down  that  double  the  maximum  done  it 
likely  to  be  dangerous  i — 
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TABLE  anOWIKO  THE  MAXIMUM  HIXCLI  D06E,  AXD  1UXWV3C  QUAX- 

rrrv  or  the  diftebent  PKErAPanossor  digitalis,  which 
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{  5SB.  SUtistica.— The  rosin  knowledge,  which  wn  possess  of  Lb* 
Action  of  digitalis  is  derived  from  experiments  on  animala.  Mid  from 
occasional  Occidents  in  the  taking  of  medicines;  but  in  comparison  with 
certain  toxic  sgents  more  commonly  known,  the  number  of  cams  of 
death  from  digitals  it  very  insignificant  Of  42  caaaa  of  digiUUa. 
poisoning  collected  by  Huarmann,  1  wm  criminal  (murder);  1  tee 
rewilt  of  mi«Uking  the  leaves  for  those  of  bongo ;  42  woro  caused 
in  medicinal  uae — in  33  of  thoao  lost  too  largo  a  doa»  had  boan 
given,  in  3  the  drug  wm  nsad  ah  a  domestic  remedy,  in  2  of  the 
OHM  111"  proscription  was  wrongly  read,  and  in  I  digitalis  vaa 
used  aa  a  secret  remedy.  Twenty  two  per  cent,  of  the  4fl  woro 
fatal 

J  639.  Effoctaon  Mail— It  was  first  distinctly  pointed  out  by  Taniiru 
that  toxic  doses  of  digitalis,  or  ita  active  principles,  produced  not  only 
symptom*  referable  to  on  action  on  the  heart,  but  also,  tn  no  small  degree, 
gastric  And  intestinal  irritation,  siniibir  t>  that  produced  by  arsenic. 
Tardicu  aloo  attempted  to  distinguish  the  symptoms  produced  by  the 
pharmaceutical  preparation*  of  digitalis  (tli<-  lincluro,  •*  tract,  &ch  and 
the  glucosido  digitalin  ;  but  there  does  not  appear  a  sufflciont  basis  for 
this  distinction.  The  symptoms  vury  in  a  considerable  degree  in  differ- 
ent persons,  and  aro  more  or  lc*w  tardy  or  rapid  in  their  development, 
according  to  the  dose.  Moderate  doaes  continued  for  some  tame  (as,  for 
rvimph>,  in  I  hi*  persistent  use  of  a  digitalis  medicine)  may  proiluee  their 
first  toxic  effect*  even  at  the  end  of  many  days  ;  but  when  a  single  largo 
doeo  is  Ukon,  the  symptoms  aro  rarely  delayed  moro  than  three  hours. 
Thoy  may  commence,  indeed,  in  half  an  hour,  but  have  been  known  to 
be  retarded  for  mom  than  twcnLy-four  hour*,  and  the  lunger  i>eriod*  may 
1)0  expected  if  digitalis  is  given  in  hard,  not  cosily  soluble  pills.  There  i» 
commonly  a  feeling  of  gcnorol  malaUc^  and  then  violent  retching  and 
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vomiting.  The  pulse  at  fiiat  may  be  accelerated,  but  it  soon  is  rcmork- 
ably  slowed — it  sinks  commonly  down  to  0O(  to  40,  and  baa  oven 
been  known  a*  low  aa  25.  To  those  symptom*,  referable  to  the  heart 
ami  to  the  digestive  tract,  KM  added  nervous  trouble* ;  there  are  noises 
in  the  core,  and  disturbances  of  vision.  In  a  com  related  by  Taylor,  a 
red-coal  fire  seemed  to  the  patient  to  bo  of  a  blue  colour ;  in  another, 
Dilated  by  Lenten,*  there  was  blindness  for  eighteen  hour?,  and  for  Rome 
time  a  confuaiou  in  the  discrimination  in  coloura ;  quiet  delirium  has 
al*o  been  noticed.  Aa  the  case  proceeds,  the  gastric  symptoms  alao 
Increase  in  severity;  the  tongue  Ohristiaon,  in  one  caws,  noticed  to  be 
atiormoualy  swollen,  and  the  breath  fatid.  Diarrlurn  is  commonly 
present,  although  also  sometimes  absent.  The  action  of  the  kiduoya  is 
aupprciui'd.      Hiccough  and  convulsion*  close  the  seen*. 

In  the  cumulative  form,  the  symptom*  mny  IBddwJy  hurst  nut,  and 
the  pereou  jmw  into  deutli  in  a  fain  ting-Ill  without  any  warning.  Aa  a 
..;■    .-if.  ■  t .  In  miplt-ciii  '»«v  be  nii-ritioii.-il 

Thifl  brief  rfi*unU  of  the  symptom*  may  be  further  illustrated  by  the 
following  typical  coses: — A  recruit,  aged  99,)ia*lri&g to ?"';<[»'  from  military 
service,  went  to  a  so-called  "  Freimacher"  who  gave  him  100  pills,  of 
which  be  won  to  take  eight  in  two  doses  daily.  Eleven  days  after  th# 
use  of  the  pill*,  he  became  ill,  and  was  received  into  hospital,  whore  he 
suddenly  died   after  three  weeks'  treatment.     Hi*  malady  won  at.  tint 

■ = - ■  -  * "'  i  >  —  1 1"  :  asirii  r.ii.n-iii    i'ui  tu  mAnd  bom  i«»^  »f  npi '  '■'-''■  li  Han** 

and  constipation.  He  complained  of  pain  in  the  head,  and  giddiness, 
Hi*  breath  smvlled  badly,  and  the  region  of  the  atomoch  win*  painful  nn 
pressure.  The  pulse  watt  slow  (fiG).  the  temperature  uf  the  body  normal. 
Towards  the  end,  the  pulse  tank  to  b'2  j  he  suffered  from  vomiting  noiao. 
in  the  earn,  troubles  of  vision,  groat  weaknoan,  and  later,  hiccough  Ofid 
swelling  in  the  neck.  The  mere  act  of  standing  up  in  order  to  show  his 
throat  caused  him  to  faint ;  on  the  name  day  on  which  this  occurrence 
took  place,  ho  suddenly  died  on  tho  way  to  the  nightotool.  Thirteen  of 
the  pills  were  found  in  the  patient's  clothe*,  and  from  a  chemical  and 
micreecoplcal  examination  it.  wm  found  that  they  contained  riipj  talis  leaf 
in  fine  i>owdcr.  Tlie  (juautiLv  which  tin*  nnl«>i tuiiHtv  man  took  in  tin- 
four  week*  was  estimated  at  137  «nns.  (-about  211  grains), 

Two  of  his  comradoa  had  alao  bean  to  tho  "  tWiniaehtrr,"  and  bud 
aoffered  from  the  oama  symptoms,  but  they  had  left  nfF  the  use  of  the 
medicine  bcfoic  any  very  serious  effect  was  produced,  t  } 

■  Asm.  »V»|.  Corr.  HI.,  IS,  1648  ;    llusemami  In  MaacUka'*  tlwuttnuk, 
♦   K.iliTilnini,    VxtTifljJiTiUfhr    t.ffrr.   >M.   1*7!    B.  Y.   Htl    |L40t 
t  There  is  »n  interesting  ease  on  record    In  which  *  aromas  •h«l  &•■  the  ix- 
pr»a— d  pirn  of  di^iuli*.     Kh*<  «u  tw«ity-»cri«ii  year*  of  »g#,  and  took  a  large 
takeewa  quantity  of  the  freshly  eaprtawd  jsico  for  th»  purpoaa  of  relieving  a  *w*l 
aa*eE  of  tie  limba.     Tho  irmpiorai  oaraa  on  alraott  iraowdiaUly,  ihv  wa*  very 
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All  instructive  cow)  of  poiaoning  by  digitoxin  occurred  in  the  person  ol 
Dr.  i   the  course  of  iomo  experiment*  on  the  drug.     He  had 

taken  1"5  lugiiu.  in  alcohol  without  reault ;  on  the  following  day  (May  14) 
he  took  1  uiflrm.  at  0  a.m.,  hut  again  without  apprecioblo  tynptoni*. 
Four  day*  later  ho  took  2  mgrma.  in  alcoholic  solution,  and  an  hour 
afterwards  felt  faint  and  ill,  with  a  fooling  of  giddinaaa ;  the  pulso  was 
irregular,  of  normal  frequency,  80  to  84.  About  threw  hours  alter  taking 
tho  digitoxin,  Dr.  Koppo  attempted  to  take  a  walk,  but  the  nouwa, 
accompanied  with  a  foiling  of  weakness,  became  so  intense  that  ho  was 

obltgod  h  i  -in  ::  i.i  tin-  iiiuiMt'     Kivtf  iiiint-  :u':-r  kkfl  "<».<■.  hii  pain  m 

G8,  intermittent  nftor  about  every  SO  to  60  bent*.  Vomiting  Ml 
tho  matters  ho  throw  up  were  of  n  dark  green  colour ;  after  vomiting  ho 
felt  better  for  a  quarter  of  an  hour,  then  ha  again  vomited  much  bilious 
matter;  the  pulse  sink  to  10,  and  was  very  intermittent,  stopping  after 
ovcry  2  or  3  beats.  Every  time  there  was  an  intermission,  no  folt  a 
fooling  of  constriction  and  uneasiness  in  tho  cheat.  Six  and  a  quarter 
hours  ofter  tho  doso  thoro  was  again  violent  vomiting  and  retching, 
with  pulcne»s  of  the  face.  The  muscular  weakness  wan  so  great  that  ho 
could  not  £o  to  bed  without  assistance.  He  had  a  disorder  of  vision, 
hii  that  the  troiU  of  persons  well-known  to  him  were  changed,  and  o!>, 
had  a  yellow  tint.  Hm  1i:m1  a  steeples*  night,  the  nausea  ami  vomjtiog 
continuing.  During  the  following  day  the  symptoms  were  very  similar, 
and  the  pulse  intermittent,  51  DOS  miituto,  Ho  passed  another  nasties* 
night,  his  short  sleep  being  disturbed  by  terrible  dreams.  On  the  third 
day  he  waa  somewhat  better,  the  pulse  war  00,  but  irregular  and  ■-till 
int.'rmittont ;  the  nauaoa  wu  *U©  a  little  abated.  Tho  night  was  aiiniinr 
in  its  disturbed  sloop  to  tho  preceding.  Ho  did  not  regain  his  full  health 
for  several  day*.* 

A  third  cases  may  bo  quoted,  which  differs  very  markedly  from  the  pre- 

■  •fdiii  ;,  .  lid   .  hi.wn  wh:d   :i  profi/jin  n.-|  i-ct  ^JgHfltiff   pClaXsttiBg  BUsJ  MHUBsti 

A  woman,  twenty-three  years  old,  took  on  June  26th,  at  7  a.m.,  for  tho 
purjxiM'  of  Miicido,  16  granule*  of  digitalin,  Two  hours  later  there  was 
nhivcring  and  giddinc-M,  so  that  she  was  obliged  to  go  to  bed.  In  il  - 
course  of  the  day  sho  had  hallucinations.  In  tho  evening  at  8  i.m  , 
after  oiiiing  a  little  food,  she  had  a  shivering  fit  so  violent  that  her  teeth 
ili:Ut-  i.i  .  Liiort  was  cold  sweut,  aud  diillcuKv  in  breathing;  e*l  *<_-  became 

ami  was  attacked  by  a  monorrhagia.  Those  symptoms  continued  tor  several  days  witli 
iijnrradnji  MTOfiCfj  bBt  U  wa*  not  until  tlw  fifth  ilny  tliut  ilm  DUuinM  nioiliiil  ajvixt* 
aiico.  fih«  was  th*ii  found  soinl-oomatovo,  the  face  pale,  pulso  slow,  epigastrium 
painful  on  prsssurr,  durrhnea,  and  hiccough  w*re  frsqiinot.  Shw  diml  «»n  tlm 
twelfth  day,  Tli*  pMt-mortrm  sjipusrancos  showed  nothing  rvforablo  to  digit*]  u 
mvd  •  few  spots  of  inflammation  on  tho  stomach. — Cause*,  JJulL  dd  Tk&rqKW 
vol.  lrL  p.  100  ;  Brit,  awl  For.  Mnl,  Our.  sVfffaft  vol.  **ri„  1900.  j>  625. 
•  Arth.  /.  up.  Path.  Ik  Fharvu,  vol  hi.  p.  289,  1875. 
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gradually  agsJa  warm,  bat  «mU  Dot  sleep-  At  1  a  ¥.  the  diftralty  of 
breathing  «m  to  peat  thai  ah*  dragged  herself  to  the  window,  and 
there  remained  until  3  a.*.,  when  she  *£*in  went  back  to  bed,  slept 
until  7  A.*.,  sod  woke  tolersUy  well  Since  tins  attempt  of  self- 
destruction  had  failed,  site  took  40  grannie*.  After  cue  boar  she  became 
giddy,  had  a*lfociuaiions,  caulliaeae,  cold  sweats,  copious  vocnilinft  and 
eolkxy  peine;  there  was  graat  muscular  weakness,  but  do  diarrbcee. 
T  ■  wards  evening  the  vomiting  became  worse.  Tbere  wan  no  action  of 
the  bowels,  nor  wu  any  urine  jaasnl ;  she  felt  as  if  her  eyes  were 
pecenbeot  and  large.  The  entering*  described  lasted  during  the  whole 
night  until  five  o'clock  the  following  day,  when  tha  vomiting  ceased, 
whilst  tha  hallsxJnations,  chisunees,  and  cold  sweat  rationed ;  and  th* 
thirst,  nek  fatting,  and  weakness  increased.  Tha  next  nioruiin>  a  phy- 
aioian  foend  her  motioulees  in  bed.  with  pale  face,  notable  double  exoph- 
thaamus,  dilated  pupils,  and  cold  akin,  coTared  with  sweat ;  tha  poise  was 
email  ami  intermittent,  fiiriHiiSfa  scarcely  to  be  felt  (46  to  48  p*r 
minute) ;  the  epigastrium  was  painful  on  pressure.  She  passed  this 
second  night  without  sleep,  and  in  the  morning  the  poise  bad  risen  from 
56  to  58  bests,  but  was  not  quite  so  intermittent  There  was  soma 
action  of  tha  bowels,  hat  do  urine  was  passed,  nor  had  any  been  voided 
from  the  commencement;  the  bladder  waa  not  distended  the  fol- 
lowing (third)  dsy  some  red-coloured,  Oataavre  urine  waa  passed;  the 
skin  was  warmer,  and  the  pulse  from  60  to  61,  still  somewhat  inter- 
mittent—  from  Utis  time  she  began  to  improve,  and  made  a  good 
lucowy.* 

$540.  Physiologic*]  Action  of  the  Digitaiins.  —  Whatever  other 
physiological  action  this  group  nay  have,  (te  effect  on  the  heart's  action 
is  so  prominent  and  decided,  that  the  digitaiins  stand  as  a  type  of  Aoxrf 
pOMOits.  The  group  of  heart  poisons  has  been  much  extended  of  late 
yean,  and  has  been  found  to  include  the  following  :— Antiarin,  an  arrow 
poison ;  helleborin,  a  glycoside  contained  in  the  hellebore  family  ;  a 
glueoeide  found  in  the  Jyxymem,  ThmUii  ttriifotia,  and  7Vm/ia 
iceoiU ;  the  poisonous  principle  of  the  Aeristm  oUa*ttr  and  A",  odomm  ; 
the  grucosidc  of  Tanykitua  vmemfera;  convaHaanarin,  derived  from  the 
species  of  Carttallaria  ;  scitlotoxin,  from  the  squill ;  superbin,  from  the 
Indian  lily ;  and  the  alkaloid  erythrophlorin  from  the  lTryM.ro> afantm 
/eefscse/e  (see  p.  43J  ri  **>/.)•    Thie  last  is  yearly  increasing. 

{MI.  Local  Action.— The  digitaiins  have  an  exciting  or  stimulating 
action  if  applied  to  mucous  membranes— <&,  if  said  upon  the  nasal 
nracocj  surface,  sneering  is  excited  ;  if  spplied  to  tho  eye,  there  is  red- 
ness of  the  conjunctiva  with  smarting ;  ii  to  the  tongue,  there  is  mui-h 

•  Bskted  by  Detroit:  D$  rSm^immmimmt  see  As  *****  *  /«  IHf4s/ta«, 
Tern.  18*4. 
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irritation  and  a  bitter  taste.  The  leaves,  the  extract,  and  the  tincture 
all  Ldvo  this  directly  irritating  nctiun,  fur  they  all  redden  and  inflame 
mucous  membrane*. 

g  542.  Action  on  the  Heart. — Tho  earlier  experimenter*  on  tho 
influence  of  digitadU  on  the  heart  were  SUnnius  ami  Tranbe.  Stonniua  * 
experimented  im  eaie,  and  found  strung  irregularity,  and,  lastly,  cessation 
Iq  ilia«U>lc,  in  which  rtuito  it  responded  no  longer  to  rtimuh.  Kahbite 
and  bMs  QtpocTslry  tbOM  Uril  which  livod  on  plant*— worn  not  «o 
aoacnj.tihlr,  nor  were  froga, 

Treubc  t  mado  hi*  researches  on  dogs,  using  an  extract,  and  administer- 
ing  dosoe  which  cerwepouded  to  from  '5  to  4*0  grma.  He  dirided  the 
aymptoms  wltneusd  into  four  stages: — 

\*i  $tat/i\ — The  pulse  frequently  diminishee,  while  the  pressure  of  the 

blood  don 

2mf  Stayc. — Not  seen  when  large  dewej  nro  employed  ;  pulse  frequency, 
*»  well  «h  blood  prewurv,  nlaioniinllj  t<>w. 

trd  Sttfjr, — Pressure  low,  pulse  bents  aboTe  the  normal  frequent  •. 

The  slowing  of  tho  heart  J  is  attributed  to  tho  stimulus  of  tho  inhibi- 
tory nerves,  but  the  later  condition  of  frequency  to  their  paralysis. 
After  the  section  of  the  vjgi  the  alow  pulse  frequently  remains,  and  this 
is  explained  by  tho  inhibitory  action  of  the  cardiac  centre.  The  vagus, 
in  point  of  time,  is  paralysed  earlier  than  tho  muscular  substance  of  the 
heart 

The  increased  blood  pressure  Traube  attributed  to  increased  energy  of 
tli'-  heart's  contraction,  through  the  motor  centre  being  stimulated  later; 
tho  commencing  paralysis  explains  tho  abnormally  low  pressure. 

There  is,  however,  also  nn  influence  on  vaso-motor  nerves.  What  Dr. 
Johnson  him  described  as  the  "atop-cock"  action  of  the  small  arteries 
comes  into  play,  the  small  arteries  contract  and  attempt,  as  it  were,  to 
limit  the  supply  of  poisoned  blood,  Ackermann,{  Indeed,  witnsessi 
lUa  phenomenon  hi  a  rabbit's  mesentery,  distinctly  seeing  the  artertsH 

..!.:<■  ,  mil  tin  bio'  il  pp  I RBI  fl  I  iftM  ft  lion  •  >:"  iln-  |iuft1  I  Old 
This  ohacrvution,  therefore,  of  Aekcrmann'a  (together  with  experiments 
of  B$hm||and  L   BniD tOO If)  aomawhst  mntliliM  TiaubVl  explanation, 


•  Arch./.  Fhp*M. 

f  Ann.  d.  Chanti-Xrcnktnhauuc,  vol.  it.  p.  78''. 

X  Slowing  of  tho  pulst  wm  Tumtiomd  lir.t  l>y  Withering  (An  Account  0/  Ok 
/'uyforr,  Land*,  I78VX  Uoddoes  afterwards  observed  that  digitalis  increased  tho 
force  of  the  circulation,  the  slowing  <>f  Uin  pu1no  pot  being  ninny*  observed  ;  accord- 
ing to  Aotarraann,  \f  t!w  inliihit.it>  ajipatatm  U  atr.!«:U«l  by  atmia'ns,  or  if  the  patient 
1.  titular  ilwip  tiareoris,  tho  alowtng  Is  absent. 

f  Vcutsck,  Arch./.  Hot.  Med.,  vol  aUt  I1   125. 

II  Arthiv/.  d.  <Ju,  Pktf*.,  vol.  r.  p.  163. 

•i  t'n  I'iiit-i'tj.  with  Somt  CTsgataffasM  dm  'h-  '  ><■•',  I. i  ,1  •;  \ 
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and  the  T10WI  generally  accepted  respecting  the  oauao  of  the  increased 
blood  pmssuro  rauy  bo  etatod  thus : — Tho  pressure  U  due  to  prolongation 
of  the  ayatolie  fctrokn  of  the  cardiac  pump,  nnd  to  tho  ,4Ptnp-coelc "  action 
of  the  arteries;  to.  other  word*,  there  is  an  iucreoM  of  force  from  behind 
(r«tf  forgo),  and  an  increased  resistance  in  front  (vi*  a/rontr), 
§  543.  Action  of  the  DigiUlins  on  the  Muco  IntGstinal  Tract  and 

Other    Organs.  —  [u  addition  U>  ihitl   imi   t.)n*   In-art,   ll  i-p    ;ip<    'M  it  ai'tiQU 

of  the  digitalins  ;  for  eacainple,  by  whatever  channel  tho  jtengon  is  intro- 
duced, vomiting  has  been  observed.  Kvon  in  frog*  this,  in  a  rudimentary 
manner,  occurs.  The  diuretic  notion  which  h*l  bann  noticed  in  man 
i»  wanting  in  animals,  nor  hoa  a  K-wwned  diminution  of  urea  bm 
confirmed, 

Ackermann  found  the  temperature  during  the  period  of  increased 
blood  prelum  to  raised  superficially,  hut  lowered  internally.  According  to 
Ilocek  *  there  i*  no  increase  in  tho  decomposition  of  the  albuminoid*. 

g  Ml.  Th*  Action  of  Digiinlmon  tint  Common  Mow  fly.— The  author  hfttitudhd 
tliu  nlToct*  uf  <Ji.iciUliu,  nude  up  info  a  thin  pute  with  wnlcr,  and  ippliod  to  tho 
hood  of  tho  common  blow-fly.  There  a  to  at  oneo  ^real  tiigu»  of  imtatuiii,  the 
vucVor  w  vxtrutl«l  to  it*  full  koirlli,  arm*  the  lly  work*  it»  for*  (rut,  attempting  to 
bfUfl  or  remove  tho  Irritating  igtnt.  The  Dtft  RJBlpCOB  ll  i  dll!U:u1t>  In  walklujc 
up  a  perpendicular  glow  nirface  Thin  .Inutility  increa«ca,  bot  It  i*  distinctly 
obmirvml  that  we«knmu  mid  |»ral)'-m  incur  in  tlm  Infc»  hufon*  llinr  mr>  «ni»n  in  th» 
wiujp.  Within  an  hour  tho  wing*  become  iwralyacd  iIno,  nn»l  the  fly,  if  jerk  ml  from 
It*  support,  fall*  like  a  atone.  The  insect  becomes  dull  and  moliuuleu,  asd  nlti- 
nuitclv  dit>  in  fnmi  tcu  tu  t«rnl> -fmir  hour*.  A  dew,  in  ilwilf  iiwufllcieiit  In  ih'^troy 
life,  doe*  to  on  repetition  at  In  terrain  of  a  couple  or  hour*.  The  observation  It  not 
»n  limit  IftttNft,  imutntich  nw  it  MlmwM  ihnt.  the  digitalins  »n»  Xtixip  •ulul.inc.*i  In  t  .i | 
tnurtuUr  tubitaneo  of  ev,  i,  t.1i< ...   ;  i    i  mi  which  do  not  |h>mumi  a  heart. 

g  540.  Action  of  the  Diffitaiins  on  the  Frogs  Heart.—  The  geueral 
action  of  tho  digitalins  is  bc»t  ntudiud  on  tho  heart  of  tho  frog.  Dra. 
Fagga  and  Stevenson  havo  shown  t  that,  under  tho  influence  of  digitalin, 
timre  i*  a  peculiar  form  of  irregularity  in  tho  ImmL*  nf  the  henrt  of  the 
frog ;  tho  vcntriclo  ultimately  stopn  in  the  white  contracted  state,  the 
voluntary  power  being  retained  for  fifteen  to  twenty  minute*  afterward* ; 
in  very  largo-  <Iomm  thaw  ia,  Iiowpvot,  at.  otno  paralyais.  Lauder  Brun- 
tun  I  cousidera  the  action  on  the  limit  10  HNDttaUj  couaiat  in  tlir 
prolongation  of  tho  systole, 

Atropine  or  curare  have  no  influence  on  the  heart  thus  poisoned.  If 
tho  nnimal  under  tho  influence  vt  digiudin  be  treated  with  muscarine, 
it  itopi  in  diastole  instead  of  systole.  On  the  other  hund,  the  heart 
poisoned  by  muscarine  is  relieved  by  digitalin,  and  n  similar  influence 
ap^aro  to  bo  exorcised  by  atropine.     Tho  systolic  still  neat  of  the  heurt 

•  Intamti'm,  p.  -404. 

t  Ony'i  Hwpt-  teixrrti,  8nl  Tor,,  tol.  xii.  p.  37. 

J  On  lHtjttal\At  vnlk  Some  Otoerttitiwt:,  0M  Al  Urinr,  I*ond.,  18M. 
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U  also  nmov«d  by  substance*  which  paralyw  the  heart,  u  delphinln, 

saponin,  and  aponinrphin 

Large  doaeeof  digitalin,  thrown  suddenly  <ai  th«  cirt-ii'  itioG  1 
venous  injnction,  caure  convulsion*  And  sudden  death,  from  quick  palsy 
of  tho  heart     With  frogs  under  these  circumstance!  there  are  no  ©c«i 
moim,  hut*  rnflex  dcprt*asion,which,  according  U)  Weil*  and  Meihu: 
disappears  on  decapitation.     The  central  cerebral  eyrnptorus  ere  without 
doubt  partly  duo  to  the  disturbance  of  the  circulation,  nod  than  is  good 
ground  for  attributing  them  also  to  a  toxic  tfitloa  9B  *h»  nervous  aub- 
atauce.     Tho  /irtrricH  urn  alTocted  at  well  an  the  Imirt,  and  are  reduced 
in  calihro ;  the  blood  pressure  U  al*o  [acr— iod. I     TliU  is  essentially  due 
to  the  iirtn,  atroug  contraction  of  the  heart,  and  also  to  the  "  stop-cock  M 
nrtion  nf  tin-  .Mini!  :uft  :•(■■-.  ■ 

S  540.  Post-mortem  AppcajTuicca.— In  the  case  0/  tlie  recruit  poisoned 
by  digitalifl  loaf  (p.  435),  the  blood  was  found  dark  nnd  fluid  ,  tho  right 
ventricle  and  auricle  of  tho  heart  were  611ed  with  blood,  the  left  empty ; 
the  bruiti  and  its  mom  unities  IM  an  .much   and   murium 

rueuibrano  of  the  intoatinea  were  in  porta  ccchymosed,  and  there  were 
patched  of  injection.  In  tho  cos©  of  tho  widow  Do  Fauw,  poieouod  with 
el  (gitalin  by  the  homoeopath  (Conty  da  la  PommoraU),  tha  only  abnor- 
nulity  dixcuvnnl  wax  a  ivw  h)|*-i\iiiiir.  points  in  tin-  mucous  infinhrann 
of  the  stomach  and  small  iiUrMinc*.  It  is  then  certain  that  although 
mora  or  loot  rodncaa  of  tho  lining  membrane  of  the  intestine  track  may 
be  present,  yet,  on  the  other  hand,  the  active  principle  of  the  digitalis 
may  destroy  life,  and  Icum   DA  appreciable  sign. 

8  547.  Separation  of  tho  Dip^tulinrs  from  Animal  Tissue*,  Ac. — 
It  ia  boat  to  maka  an  alcoholic*  oxtract  after  the  method  of  Sta*,  tlm 
alcohol  bring  foobly  acidulated  by  acetic  acid,  and  all  operation!  being 
carried  on  at  a  temperature  below  00°.  The  alcoholic  extract  ia  diaanlvi  1 
in  water  feebly  acidulated  by  acetic  acid,  and  elmkcti  up,  first  with 
patroleum  (ithar  to  remove  impurities  (the  ether  will  not  diaeolvo  any 
of  tb*  digitalin*),  then  with  lnMi/.i'fi<\  inn!,  l.-ixilv,  uit.li  i-lilurnfurm,  The 
benzene  dissolve*  digitalcin,  ft  ml   tin:  chkirufurui,  dlgiteUs  ami  dlgUttdlL 

•  Arrhivf  iftaj    u.  f !,</*,, I.,  1871,  p.  282. 
t  Archiv/,  U.  OtM.  FkgdtLf  vol,  rii.  p.  SOI, 

*  Tho  following  la  a  brief  ■mutuary  of  oUervatioua  on  tbo  blood  prcaaura ;  four 
stagca  may  l»n  noticed — (t)  Ilia*  of  normal  Mood  preaaarc,  not  uecoasaiily  aCOQav 
panted  will)  a  diminution  uf  pu]«u  frw|unnt*y  ;  ('.')  lanlimiation  (if  heightened  Wood 
prtHwirB,  the  polar  liriugTaiied  beyond  the  normal  rate  ;  (3)  continued  high  preaaur*, 
Willi  gwatirt*gulsnl\  Of  th«  heart  u4  infonnittnnt  pnlaw ;  («)  quiok  depreeaion  of 
pwMiire,  Hidden  atoppiog  of  the  heart,  and  death. 

it  According  to  P.ochm  (Art*./,  A  0<4,  Mythl,  Bd.  v.  8.  189)  and  to  William* 
(Arth.  /.  cjjxr.  l~alhvl,  tJd.  j.iii.  lS.  2),  tho  rian  of  prvaauru  ia  due  entirely  to  tho 
heart,  and  not  to  the  contraction!  of  the  amall  urteiiea  ;  but  I  fall  to  aco  how  t)i« 
■mall  arti-riwt  run  contract,  and  ynf.  not.  Iu<i  ;lit«i   (OS  pr«win>. 
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da  iillowing  these  solvents  to  evaporate  spontaneously,  residues  aro 
obtained  which  will  give  tho  reactions  already  detailed.  Neither  the 
bromine  nor  any  other  chemical  test  is  sufficient  to  identify  the  digi- 
tal ins  ;  it  is  absolutely  necessary  to  have  resource  to  physiological 
experiment.  The  method  used  by  Tardieu  in  tho  claasical  Pommeraio 
on**  may  serve  as  a  model,  more  especially  tho  experiment*  on  frog*. 
Three  frog*  W6N  pfOgMfldj  secured,  the  hearts  exposed,  ami  the  heuta 
counted.  The  number  of  beats  wa»  found  Lo  be  fairly  equal.  Frog 
No,  1  wax  placed  under  such  conditions  that  the  heart  vu  constantly 
molti  Frog  No.  2  was  poisoned  by  injoeting  into  tho  pleura  ft  drop* 
of  a  Bolution  in  winch  10  nigrum,  of  digitnlin  WIN  dissolved  in  5  CO. 
of  water.  The  third  frog  was  poiaonod  by  a  solution  of  the  suspected 
extract.  The  number  of  beats  per  minute  were  now  count  1  »:  ■  :■  tiix-.w 
interval*  of  time  a*  follows  • — 

TABLE  9BOWUT0  TUH  ACTION  OK  DIGITAUN  ON  THK 

FROfi'rt  UV.Ali'V. 


1'.             ■••■.! 

t'nthilsoncil. 

•HimilHj  uf  dlglUllu. 

Fron  .Mo.  *. 

PoUonihl  \,y  thm  fttlflpnoUd 

flnoi 

V>  ..t  hf<U  per  intuule. 

Nn  of  iMiRtii  per  minute 

No.  of  bull  per  n-lmita 

Aftei    fl  minutes,  42 

„    n     ..        M 

20 

16  irregular. 
15 

0 

0 

20 

-'l  irregular. 

^0          „ 

rj  irreffulBr 
0 

In  operating  in   tliie   way     which  ia  atrictly  comparative,  and,  with 
care,  has  few  sour  rror — if  the  heart  of  the  fnx-  [viixoned  with 

Mi«  unknown  extract  behave*  in  the  number  and  irregularity  i»f  it*  con- 
traction! similarly  to  that  of  the  iliyiUlin-poibonod  heart,  it  is  a  fair 
inference  that,  nt  all  events,  a  "  heart-poison  "  has  been  separated  ;  but 
It  is,  of  course,  open  to  qaeftfoB  whether  Huh  [g  |  digilulin  or  one  of  tho 
immeroiw  grou|w  of  glucuridcx  acting  in  the  same  way.  If  nuflicienL 
"(unntity  has  been  separated,  chemical  reactions,  especially  the  bromine 
test  (Grandoau's  test),  may  decide,  but  with  tho  larger  number  (yearly 
increasing)  of  substances  acting  similarly  on  the  heart,  great  caution  In 
giving  an  opinion  will  be  necessary. 


432  rOOMW:  THEIR  EFFECTS  ASS   DFTECTION.       [§  54&~53 '• 


IL— Other  Poisonous  Glucosides  Acting  on  the  Heart. 

i  548.  Several  members  of  thee*  kIooomiIm  hart  btca  studied  by 
Sehmicdobcrgi*  and  hi*  convenient  diritivn*  wiU  be  followed  here  : — 


1.  CRYSTA LI-ISA BLK  OLlXOMnEftV 

Antiarin  (CuH»0,'r—  Antiarin  ia  in  unv  poiann  obtained  from  the  rndkj  jnie* 
of  the  Amti*ri*  fewioeria  graving  In  Java.  Antiarin  In  obtained  in  cnr»t»!«,  l^  fin* 
treating  the-  kavpaeeated  milky  juioe  with  petroleum  ether  to  remoTe  fatty  ami  other 
Matter*,  uid  then  Jij*tul»ii*K  tlia  active  principle  out  with  abeoU*.*  alcohol.  Tie 
alcoholic  extract  U  takrn  up  with  water,  precipitated  with  lead  a/e*ala\  Itsreed,  aaad 
from  the  hltrata  antiarin  ohuirwd  hy  freeing  the  aolutinn  from  lead,  and  then 
evaporating.  IXi  Vry  and  Lttdwig  obUin-d  about  4  par  crat,  from  the  juice, 
Antiarin  U  crystalline,  tho  cryitah  containing  S  atom*  of  water.  Its  meHing- point 
b  given  a*  320*9'  ;  the  crrvtali  en*  voluble  in  water  (2M  parte  cold,  27*4  parte  boil- 
iuitX  thoy  are  not  soluble  lu  Lvuxcur,  and  with  JlBotit*  »'»  alhe*  ;  1  part  of  antiarin 
requiring  2792  parts  of  ether. 

Tb«  watery  solution  t«  not  precipitated  by  metallic  altL    On  warming  wir; 
minimi  aeida,  autiann  split*  up  into  a  resin  and  sugar    Concentrated  sulphuric  add 
givei  with  antiarin  a  yellow-brown  solution,  hydrochloric  and  nitric  acid*  strike  no 
distinctive  colour*. 

I  649.  Bflwota.— AnUarin  U  essentially  a  muiculai  and  ■  heart  poison.  When 
given  in  a  suffidenl  dua*.  il  kill*  a  (rait  »'  'rn'"  half  sn.bnur  to  an  hour.  Ira  moat 
marked  efftet  la  on  the  eardiec  rootele,  the  heart  heat*  more  and  more  iriowly,  and  at 
hut  stops,  tho  ventricle  boing  firmly  contracted.  Ae  with  digiulln,  thero  i*  a  very 
marked  prolongation  of  the  systole,  aud  ae  with  digitaltn,  after  tho  beate  hart  ceased, 
a  forciblu  dilnUliuu  vt  the  leuliklo  will  reatote  lhem(SohmladeWi)().  It  ia  doubtful 
whether  by  phyiiologlcal  experiment  antiarin  could  t«  ditTerr  utisicU  from  dlgtulln. 

g  06  Separation  of  Antiarin.— In  any  case  of  poisoning  by  lntlarin,  It  would  1- 
beat  to  extract  with  alcofnil,  evaporate,  diauilvn  the  alcoholic  extract  m  vas+js*  pre- 
cipitate with  load  acetate,  niter,  free  the  nitratu  from  load,  and  thou,  after  &!k*!i*ing 
with  ammonia,  aliako  tin-  nitrate  •ucceaaircly  with  petroleum  other,  beurene,  and  a 
amalt  quantity  of  rthcr  In  the  manner  return  mended  at  p*KC  217,  et  *rf.  The  Ui|iiid, 
now  freed  from  all  fatty,  realnous,  and  alkalnid.nl  In  EtmUasd  lata1  atwJaMtaVj 

to  dry  nma  in  a  vacuum,  and  tha  dry  reaidae  taken  np  arith  uliaolute  alcohol,  hi  tared, 
tha  alcohol  evaporated  at  a  Tory  low  tomperatun>,  and  finally  the  extract  diasolvcU  in 
a  anmll  quantity  of  aWtM*|  >n<l  ^nluniMrd  tu  phyaiologtoal  to-ta, 

g  OBI.  The  Active  Principlei  of  the  HeUeboreB.—  Tho  CUrifttma* 
rtiflft  UMUhariiA  m'tjrr),  n*  v/r-H  aa  //.  riridU,  If.  /retidm,  and,  in  fthort, 
all  the  apecic*  of  hellebore,  aro  poieonoua,  and  if  the  root  in  n rated  with 
alcohol,   from  thfl   UoohOlk   extract  may  bo  eeparuted   two  glucoaidcj, 

hdl'l>»rin    iml  Mil  BOfl  "' 

Tli'lleborin  U  in  Urn  form  of  white,  glittering  neetlbw,  wliirh,  if  jdif.-rd 
on  tho  tongue,  are  almost  tastoloos,  but  if  dUsolvccj  in  alcohol,  and  then 
tasted,  givo  a  burning,  numbing  aensution.  By  boiling  witli  Bine.  r;hlori»le, 
liAllahorin  sjiliu  uj>  into  sugar  and  a  resin — helleboresrin..     COaUfl&taTataal 

•    RfiTraye  snr  KetU*is$  tier  fharmakcl.  Oruppe  da  DiyUalina. 
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sulphuric  acid  dissolves  the  eryataU  with  tho  production  of  ■  beautiful 
red  colour ;  on  standing,  tho  solution  after  a  whila  become*  colourl***, 
and  u  whiUs  powder  wpunitea. 

HeUeborcin  forms  colourless  crystals,  mostly  consisting  of  fine  noodle*; 
they  have  a  bitter  Uwt*,  excite  sneesing,  and  arc  very  hygroscopic.  Tho 
crystals  easily  dissolve  in  waU>t  and  dilute  alcohol,  bat  aw  with  difficulty 
soluble  in  absoli.tr  alruhul,  ami  ix  •  ilicr.     They  di.volve  in 

fatty  oak.     Ucllcborein  HpliU  by  the  action  of  mineral  acids  into  n 
and  amorphous  hcUtboretin. 

Hellcboretin  i*  iti  the  moist  condition  of  a  bmtlfa]  rUtttUlli  c<>li>m, 
liiiK.  irhtfl  <lri«i  at  100',  dirty  green.  Cunceutrated  »u1|4iurlc 
acid  diaaolvr.1  it  with  the  production  of  u  brown-yollow  colour,  which 
on  standing  pas*oa  into  violM  :n»l  then  into  brown. 

Murine   aqnrated   from   //.  f<v.tiilmt   in  addition,  a  white,   intensely 
odorous  aafcetmoB,  but  too  small  in  quantity  to  thoroughly  in 
iU  properties. 

|  M2.  Thow  is  little  doubt  that  hellebore  owes  its  properties  to  the 
glucmidi'*  }ust  ilfivribeJ.  There  are  wvenl  Inatanu*  of  {>oi*oniiig  by 
hellebore  root,*  and  by  the  pharmaceutical  preparations,  but  none  of 
poisoning  by  tho  pure  active  principle*.  Morgngni  mentions  ft  ease  in 
which  2  gnu*,  (nearly  31  grain*)  of  the  VftteiJ  extract  of  //,  V/;a  / 
caused  death  within  eight  hours;  ami  Pwrnri  saw,  after  tho  use  of  the 
wine  in  which  the  root  had  been  boiled,  two  persons  poisoned  with  a  liko 
result.  A  morn  NOflBt  case  Was  recorded  by  Felh'tar,  in  1875,  Ed  viin-li 
a  jn-niin  clii-d  from  ah  itifukion  ctt  hftllehor*;  them  was,  however,  old 
standing  heart-disease,  so  that  then?  may  l»c  a  doubt  as  to  the  real  cause 
of  death  in  this  instance.  Schauenstciii  racntiono  u  case  m  which  the 
roots  of  hellebore  were  accidentally  used  In  soup,  but  th*  bitter  tnstA* 
prevented  any  <|  uu&ty  bring  sotoU  The  physiological  action,  e 
of  hollcborcin,  in  that  of  an  intense  heart  poison,  and  Bn  M'M.ptomP 
produced  by  tho  hellebores  ore  eo  tfetkingfy  like  those  of  the  digftafirrf 
that  it  might  be  difficult  tn  distinguish  clinically  In-!  n.rn  i.hrin.  In  uny 
ease  of  iioisoniug,  the  active  principle  must  be  separated  in  the  form  of 
an  alcoholic  uxtmot,  ami  il<nii.i  l  .•-:  i  heart  pomon  by  physiological 
experiment. 

It  5SJ.  EnonTmla  i»  foanjJ  Kfl  »  RmSB  ubuhml  bom  tho  JSuvnyiniia  utropttryvrtuj  ,- 
rjvtsllblngln  colourless,  CBoHfowardlks  iiivma  cuhmkIjiik  «f  >•:■ 
of  sullafe  nsMll**,  which  ere  soleble  to  w.itor.  bnl  With  dUBenltJ  inaleohel.     HU 
■■•iiU,  *nd  a  powerful  boatt  polios,  1  mgrm.  earning  the  hMrt  of  »  frog  to  «*•• 
in  diAato'ic.t 

"  Then-  IMd  te  b«  «  tlnetnre  oflatfitl  n*  mir  nkaraaaopCBtl  •  (as  n»1  ef  //. 
it  officinal  Iij  the  Iter  man  pasrmaeopBla,  maximum  rtiigludww,  "3  grin.;  BajrfBWW 
total  quantity  in  t*-outj  lour  boors,  I?  grm      Tli-  ln..iin     m  »1«  oifii'lml  on  the 

t  ikliiiii-  ..  h  mii  >,h)iuMLihed  rcKarvhosof  Profc»«)iH.Mcycr,  I) 
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8  Bit  Thavatin  (<  mW^O,).— A  glueoaida  whwh  haa  Wo  aaparatad  from  ilia 
ThetcOa  yterti/oiin.  uid  |«rhai>a  alto  from  the  (%rim  GrfoUam,  It  ia  aoluble  in 
121  put*  cf  water  at  14\  and  it  ewrily  aoliiblo  in  apirit,  but  not  in  ctkor.  It  ia 
coloured  by  aulphuric  Ifidd  r™Mpiiiwn,  pfH&aJ  laatf  i-hi-m-itd,  ami  Uicu,  in  a  lew 
hour*,  into  violet.  Oil  boiling  with  diluted  loids.  It  apllti  up  into  autfar  and 
thevereain       BOtl  *in  ar*  |nwrrful  h«ut  polioiw.* 

2.  81.  .:*  PARTLY  CKYSTALLISAULK  M'T  WHICH  ABE 

NOT  OLU0OSIDE8. 

f  Soft.  Stniuhauiln  ia  h  vnry  lajuwiiioni  »nl«una:  which  Iwloruji  iihyaiologically  to 
thla  group,  hut   doaa  not  aeoni  to  bo  a  gliieottde.     It  it  soluble  in  water  ami  la 
alcohol,  U'M  a©  in  ftfatf  Wd  oblofofona.      It   i«   found  i'i  thu  JrisnuV,  manganj*. 
or  o»«y«\  «  Wo»t  African  [toiwu  derived  from  tho  AVrquA/w/W  MtpidupeT  tbofaivily 
of  AfunpuKc*.     Tlic  poiaon  haa  boon  inreetijrated  by  aevcral  ol»a©TYw*.t 

Dr.  Frawr  •QUUfTaj  fnmi  fab  MpfrinOfltfj  (I)Tlml  aUuphautlu  acta  primarily 
on  tin'  heart,  producing,  an  an  rod  result,  hurt  ptinlysus,  with  ptrnitnrtico  of  tba 
ventricular  ayatole.  (7)  He  iMIad  Kbi  pfllfl  B&if|l  H  -'piration  ti>  OOOtSAM  t&  nohl- 
pJOOtfed  animal*  many  minuta*  after  the  hoart  waa  paralyaed.  (3)  The  etflpad 
mueclcs  of  tho  body  an  affected,  and  twite-hew  OMV  in  them  ;  their  tonioity  U 
e»* niivn ted,  and  finally  iln.ni  functional  activity  u  dontroyed,  Tttia  chaugv  ii 
irfi-rmd  t»  an  Kftioa  08  ihn  lauacuUr  atiULturv  Uaelf,  tudepeiidcut  of  that  upon  tin; 
heart,  and  alio  Independent  of  t\\-  rrwhm-apiiial  iiervmia  •>■*!.  m.  Ill  Tin'  r*fi*x 
action  «f  'Ik  ipinnl  mn!  i*  uuhpeiutal  aftor  the  bom  (a  paralyaed,  bol  the  motor 
conductivity  of  the  apt  rial  cord  and  of  the  nerve  trunkt  continue  after  the  etnp+d 
nwaeloa  of  the  l»odj  *rt  paralyaed.  (6)  The  lymph -b carta  of  the  fro>;  UMitlOlM  to 
contract  for  many  tnitiuU*  »ftor  the  hlouii  licmt  liu  been  p*ralvitd. 

S  651.  Apooynin.  —  In  the  root  of  Apacynun,  eoawuiMMum  a  iion-cryiUlliwbio 
■uh*t*SQ*j  soluble  in  alcohol  and  VthaT  bill  n..I  folf,bla  <.ixily  iii  vali-r,  ha*  li**n 
separated  and  found  to  haw  a  phraiological  activity  aimflax  to  that  of  tbedigiu«IiBA.t 


5.  KON-CBYSTALM*.\r.r,r  (M.rcoaiDB  ALMOST  INSOLUBLE 
IN  WATKR. 

%  56".  Sotllain,  or  Soillltin,  ■  nlucoaide  which  baa  been  iiejwratad  from  tlto  bulU 
of  the  common  equill.  Itia  intolublo  or  nearly  no  in  w*tcr,  but  c«*ily  duuolvca  ia 
I  OOfaoL     It  '■'•  litll<*  »<iliit'!«  in  i'i  Int.     It  jiiU  i!|H)ii  i.lir  heart,  nud  ia  poisonoua. 

Adonldin,  a  very  aluiilar  lubatouee.  Inn  been  appAiatcd  from  the  root  of  th* 
Adiniu  vrr-ntttis  (\*U  Old.  Ritnifnathtfrtr),  to  which  llir  nanin  of  :idmiii|)n  hat  tieen 
0Ten.4  It  la  an  amorphoua,  colonrlraai  «it*»Uinv,  wit  lion  t  odour  :  aoluMn  in  alcohol, 
1'tit  wiili  *I  itlt  •■  ii  It  v  pmluiiln  in  Ptli«-r  iintl  wnl.-r.      If  a  :..nnih,  nud  on 

•  apniiili.-atiun  |.\  iniiirrul  in-iil.-*,  *iilit*  up  into  :.upir  mid  a  xubatauc*  voluble  in 
other.     Tho  effort*  on   Ulbuali   >>i>    i<l>nli  n|  hith   tliuae  uf  dij;ilaliii.     Tlio  ruul  liau 

beaa  and  nenll|  to  dmUi  ioti  >&4  n>oad  (<»  »h>n  ilv  batxt  ami  Luroui  ibe  urinary 

tonj  In  tld*  alao  It  fa  like  digltalla. 

•  Huaeinmin,  Arrktvf.  after.  ML  u.  I'harmaAot.,  Ild.  v.,  S.  22fl,  IS.'a. 
f    Iiuj\(osiii  [ii|  nn/r   p.  4'_'U)  bllOBfal  I"  tiiw^mup. 

J   I  lardy  et  (.'a) Iota,  "  A'vr  fa  matter*  >i  tin  «|   Str:>ihnvthui  Jlixjridm  cu  /ncV,** 
MUt  "*«  Ain>;  lMik«r.t  '',.»<,>',  fl  „,?..  t.  BO,   p,  ItOV.lSUj  Sim, 
/'  </.    .S<a\,    May.    1606;   Frn^Kc    uml    Sl«  MMOBi    i'h.tun,  Jimrn.,    p.    11,    1C05-00  ; 
Fnuer.  aToWlli  •/  Anntom,  and  i'hyn,,  also  Itvc.  c/  /toy.  &«.  e/  flMM,  ;  PofllO  nud 
ObYTQMj  A\ek.tl<  fK|ifuf,  A'  rfl.fi  Jitthal,,  In72  ;  fi.  Valentin,  ZtHtchT.tt.  XitJ> 
v.  188,  1874. 

*  QarraDo,  Jnhiv/UrtjjK  lath,  /'ham.,  I8tl\  p.  »88. 
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§  BM.  OUandrin.— Oleander  hum  contain  two  gnomical! y -dill*  rent,  nitro^  n-fm- 
mibalatii.-ni.  The  unci  i»  pn  l.uUy  i<l<  ntieul  with  dlglUUll  ,  but  a*  tlibi  i»  not  certain, 
Schinledcborf;  |>tojmihcs  to  call  It  provisionally  nerUn.  Tho  other  active  Bubstanc*  Ifl 
bhwd Ually  tin*  axnnt  oh  Mia  idcniidnn  of  I.iiIkhiihIcii ■  unci  BtttULt  Oli'andriii  haa 
baalc  propcrtloa,  and  la  ttpartU'd  la  th#  form  of  an  amorphoua  mat*,  soluble  in 
alcohol,  other,  and  ohlorofonn,  and  elifjMly  IoIbUi  in  mta  S. 'luni^labtig 
obtained  n  third  product  fan  Afrirnii  leave*,  which  ho  culln  nmanUUn.  TbU,  On 
treatment  with  mlphunc  no  id  and  bromine,  give*  a  beautiful  colour  peculiar  to 
ulraiutfT  liwvm.  It  in  v«ry  limilar  in  phyriOlffgfetl  ami  ebi-mioil  prnptirlioa  I" 
digital  tn,  and  la  probably  drrlvwl  by  decomposition  from  ono  of  the  principle* 
already  dtMffbtd     Thorv  ia  alio  a  product  mmilnr  tn  digital  irp«in, 

Tbo  active  priiit'iploH  of  [.ho  u  I  wan  dm*  aro  miparatcd  by  digivrt.inn  of  tho  Icwvcn  with 
alcohol  of  tO  per  oout.,  and  precipitating  tho  alcoholic  extract  »iib  load  acetate  and 
ammonia.  Th«  liml  pnn'-ipiUly  ia  yellow,  mid  m  probably  composed  of  a  Uiuiio-Ha* 
substance ;  tbo  uext  preclpitnta  1*  whit*.  conaUtlng  of  tho  Inxd  compound  of  ncrliu* 
Th»i  pnotptotH  AN  tittnd  Dfl^nd  tin-  hltrnt.-  ..  i  ..'titrated;  nerianthin,  tfttT  a 
whilw,  au|«rat*>n  in  light  IU»nlc«7  and  tho  filtratti  from  tliin  contain*  »otn«  of  the  other 
prod  acta. 

S  1!>'X  Noriin  or  Oleander  DigitaJin. — Nor i in  ia,  in  tho  prcaonco  of  imirh  frco 
iiinicial  acid,  piceipitntrd  by  puU**-buiiiiuth  iodide,  ■  reaction  lint  puiuted  out  by 
Manin-,;  aa  mm  fid  In  the  iwiUtiou  of  the  hellcborw*  ;  nr  It  mny  tw  pftdptUtad  by 
tannin,  and  than  ftaVpfdpitato  doeomnflajd  bTCaaaolvinu;  in  alcohol,  " 
it  to  drynoa*  with  rino  oxide  on  tbo  water  bath.  It  Iv  next  extracted  by  abaolut* 
,>'■■;  '  ■_:*.!  pr..i-.i].iut»  I  l»y  tin  addition  of  rmieh  other.  Thn  furLhor  purilieatfRI 
consist*  of  rcaolution  In  alcohol,  and  fractional  precipitation  by  other.  If,  howem, 
the  potaM-biauiutb  iodide  process  is  used,  tho  liquid  must  be  acidified  strongly  with 
antphiirie  acid,  and  tin'  pnii*ipil*ri<  washed  will  i  i  niod  mlphnric  arid.  Thft  pl'f- 
cl  pita to  niay  bo  doeompotod  by  baryta,  tiltervd,  and  thu  Idtrato  freed  from  baryta  >>y 
carbon  li-  till.  .  tho  filtrate  from  this  containa  noriin  with  baric  iodide ;  it  ia  tbara- 
I'oro  treated  with  nilvor  aulphatr,  then  again  with  baryta,  nnxt  with  wxidc, 

and  also  with  S It,  to  not  lid  of  tho  lul  tianrnf  ailvvr, 

The  liltratv  will  bIbo  contain  mine  olouidrln  which,  by  erapontluK  flowly  in 
•  vacuum,  wparataagnwlually  intlin  form  of  a  rlmr,  nutinmu  maw.  It  can  Iwfdtn.d 
oif,  anil  th<  in-run  then  may  t>o  precipitated  pure  by  fractional  precipitation.  It* 
phyimlogiual  action  in  tho  mrnr  oa  that  of  digitnl.  in. 

|  COO.  The  nerium  oleander  ha*  several  time*  cauacd  grave  aymptoma  of  polionln^, 
and  they  havr  naually  fairly  afcreed  with  thwe  produced  by  foxglove,  For  KEUB  - 
MaM'.hka  I  rolutis*  thn  caw  of  a  Ixiy,  two  yean  old,  who  ato  CWO  hundrulx  of  tho 
nerinm  oleander.  The  MTecta  commenced  in  t»n  minatm,  the  rfiild  ww  nneuy,  and 
voimUd.  In  »ix  hour*  a  aUvpy  condition  eamo  on  ;  thu  fouti  whm  palo,  thv  *Lin  :<d(l, 
tlm  [iiipila  contracted,  and  the  puJoe  alow  and  irrogalar.  After  tho  aickneat  the  boy 
woke  Up,  but  again  fell  aaleep,  and  thit  OODBltd  frtqatttll  ;  COflM  Ml  v.ivi::i.  winch 
apjwarrd  to  do  good.  The  pulne  was  iniermittent.  On  thu  lollowiiitf  day  tho  child 
waa  at1ll  111,  with  an  intnrudttwit  ptilae,  ftoqnant  vomiting,  f»<  hlntnvj^  alrf-plfwuftioi, 
and  'itlarjtmri  of  (hf>  pupil  |  there  wu  no  diarrhoea,  on  the  eontrxry,  tho  Iv.iwid-  I 
OOBftsodi     On  tho  thinl  day  rooovery  followed. 

In  on  Indian  case, ||  tho  tymptoibi  wcra  ikojrathur  peculiar,  and  bcUuiKid  rather 

•  RifeH.  di  Chimii  da  Wuftsel  &attT*ill,  I.  111.  p  77,  I 
t  JtuJl.  Mrf.  4(  Jtotofffut,  t.  rix.  p.  821,  IMS. 
;  ZtittcKr.f.  rat.  M<*L  (*  R.),  IM.  Hi      8,  1,1  '«*. 
fl  VUrt4juhrwhri/t/,  gm  )M.  U,,  Ke,  17,  I« 

Cltif.  RerUw,  vol.  xxvl.  p.  DM,  I860. 
Tnxnmtr,  of  AM.  and  Pfnj*    Sog,     " 
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lo  tlie  cuuvulsiro  urder.  A  wjod -cutter.  aged  thJity-lWe,  ueu  KkuUiuie,  took,  for  the 
purpose  of  auiclde,  ■  little  over  «a  ounce  of  the  repressed  juice  of  the  oleander  Tb« 
Hjrmpionti  hrgan  on  rapidly  that  he  had  not  tiro*  to  walk  nee  ynnln  before  he  felt 
insensible  ;  he  w»i  brought  to  the  hospital  in  thi«  state  :  the  fee*  on  hit  arrival 
woe  noticed  to  oe  Ihwhod,  lli«  breathing  *t«rtor»iu,  th*r#  wir«  violent  ■(»«  • 
contractions  of  the  whole  body,  i  do  re  marked  on  tho  left  tlau  ou  the  right  aitic. 
The  effect  of  thii  wo*  r<?markabb\  During  the  inUrraU  of  the  apaira,  the  pati-sit 
lay  eendy  OB  hi*  b*/l,  ami  when  the  coutuIxuhi*  -:iLmo- 

tlonof  the  left  ««lo  threw  Turn  on  tn  tho  right.  In  which  position  he  remained  during 
tlio  jutoivxiri,  aftor  the  auhiidenoff  of  which  ha  fell  hank  into  hi*  o]  I  The 

erofluation*  wore  involuntary  and  watory  ;  tin  man  wo*  inwnnible,  with  fn*  i 
eonvolaioiis  of  the  kind  described,  for  two  day*,  wUtOV  DM  AM  Jay  Uuum- 
edou»,  and  made  e  good  recovery* 

In  any  rtfa  of  jtoUonlng,  tha  method*  by  which  neriin  and  nltsuidriti  »r?  >*parat*d 
from  tho  plant  can  bo  applied  to  aeparnto  them  from  the  tlerraes  with  more  or  le*a 
euooil  Here,  a*  in  all  th*»  oth«r  digitalin  lit-  glucosidss,  phyuological  Uata  ore 
alouo  of  voluo  in  the  final  identiAcat'*  i.. 

f  Ml,  Tho  Madagascar  Ordeal  Poison.— To  thli  group  may  also  belong  the  poison 
of  thtf  Tanghinia  umrtjferu,  a  trvi'  in  the  laloud  of  Madagascar,  tho  fruit  of  vMl  ii 
la  naod  a*  an  ordeal  poison.  It  may  be  obtained  Id  cryttalt  «  U  fi  insoluble  lu 
water,  and  r*ry  POtooPOOJ  The  urn*  "t  Singapore  is  also  said  to  contain  mth 
*tryrhnino  a  glucaaido  -inuUr  tu  autiarin. 

I.  SUBSTANCES  WHICH.  WITH  OTHER  TOXIC  EFFECTS,  UE11AVE 

UKE  THE  DIGITALIS. 

S  562,  IrytUrophletu  la  an  alkaloid,  not  a  glncoeldc,  and  is  obtained  from  the 
bark  of  the  ErytktopKk&xtin  •jtUntena*  (West  Africa).     It  act*  on  the  heart  like  digi> 

ulls,  and  ha*  ilaootTccu  limilar  to  plorotoxlii. 


III.— Saponin — Saponin  Substances. 

J  5t>3.  The  torm  "  Aft|M>nm"  of  Into  yoara  hue  been  applied  to  a  cln«* 
of  glueo«ide«  which  pnfuruui  tho  common  projif  rty  nf  Iming  (►oisonc-tia,  and, 
H'lui  iWulvnl  in  wntar,  forming  Holulioxin  v  liti  li  fudh  091  fttlftfltfl  lik<* 
eoaj'  -nude. 

Tho  oubatauccb  which  have  tbotw  properties  arc  not  all  of  tho  aamo 
terle*  ciiemicaJly,  hm  tho**  of  the  gBota)  formula,  <-"„ir,„.si_iJ0I  am  moat 
numerous,  and  thv  following  i»  a  list:— 

Karoo. 


Saponin,  u-nrgm, 

i^Qillnja-Hajmtoxio. 

Saplndue-oapotoxi  I  ( 

Ot>Es»pliiln-»a|x)tua  in, 

AgiuH  Lem  liia-naput  •  I  in . 

Saponin  If  ,  illgitnniii,  Baporabriflj  a*wmin. 

Saponin  III.,  qitillujic  aciJ,  pnlygalu  snd, 

HaTPJari  awpOOHi 

CycUniin,  Misa|*4rilla*aaponln,  • 


Fo.-i.Hila. 
'      }1a«Oiv 

OnHajQi. 

c.n.0,.. 
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Sarm  "j-onin,            ....  C^H^O^ 

Pm-illm,          .....  C^H^Ojo. 

McUnlhln CwII«0„. 

Possibly  ntsoduJcuTnarin  C^H^O^  ami  ayringon  C,7H  .,.<  >,„  may  Wlon^ 
to  thin  series. 

There  are  some  150  dUdaot  planta  which  thus  yield  saponins;  a  few 
of  these  planta  are  us  follows :  —  SajKinaria  officinal**.  (*</ptt</j>hiln 
*tiiithium%  Atfrotfanma  fjilhaijo  (corn  cockle),  Polyjalb  strotfjra,  Mvnimia 
jHilgttarhia,  the  bark  of  ifuilloja  «x/>on«rwj,  ami  Ch^iji»phijlhwi  'jly- 
cyphlmm. 

The  saponin  separated  from  Sajtonaria,  and  from  the  corn  cockle  will 

Mil.  Properties. — Saponin  is  a  white  amorphon*  powder,  very 
soluble  in  water,  to  which  it  give*  the  curious  property  of  boOring  just 
like  noap  solution.  To  obtain  thin  effect  thcro  must  bo  at  least  1  mgrTn. 
in  1  c.c.  of  liquid.  Saponin  u  neutrnl  in  reuetiQBf  it  has  no  odoux,  but 
CAUSER  sneezing  if  applied  t*i  the  n  com:-  membrane  <f  tin*  nose  ;  the 
taste  is  at  first  sweet,  and  then  sharp  and  acrid.  It  i*  almost  entirely 
n.-uliiMr  ;:i  idwi.ilu:i'  :».<" hul,  but  ii Ew '1 '■'<•:  :n  bol  slwhol  "i  KT  bO 
separate  again  nearly  completely  on  cooling.  It  in  precipitated  by  basic 
lead  acetate,  and  aim  by  baryta  walur,  but  in  eneh  case  it  i«  advisable  to 
operate  on  concentrated  solutions,  Picric  acid,  mercuric  chloride,  and 
olkaloiilal  "  group  reagents  "  give  no  precipitate.  When  a  little  of  tho 
Bolid  substance  is  treated  with  "  Xi-xxlnr"  reagent,  there  is  a  greenish  or 
V  II  nv  colour  produced.  A  drop  of  strong  sulphuric  arid,  mixed  with  a 
iiiiiiut  ipi.uiity  of  saponin,  strikes  slowly  a  bright  red  colour,  which, 
on  boating,  doopona  to  maroon-brown.  Nordhauscn  sulphuric  acid 
shows  this  better  and  more  rapidly.  If  Ipfffiftl  ll  boiled  with  dilute 
acid  it  break*  up  into  supogeuin  uud  augor,  oud  therefore  the  liquid 
after  neutralisation  reduce*  "  Folding. "  This  reaction  is  probably  after  tho 
following  equation : — 

W^B^a  «  211,0  -  Xfofi, + 3CpH„Ofl- 

Sapogonin  may  he  separated  by  evaporating  tho  neutralised  liquid  to 
dryness,  treating  tho  dry  raid  lie  with  ether,  which  dissolves  out  the 
sapogeuin,  and  finally  recovering  the  substance  from  the  ethereal  eolation, 
and  crystallising  it  from  hot  alcohol.  Crystals  arc  readily  obtained  if 
tho  alcoholic  solution  is  allowed  to  evaporate  spontaneously.  A  solution 
of  saponin  i:xpo*ed  to  the  air  gets  turbid,  .mil  develops  carbon  dioxide  ; 
not  unfrequcntly  the  solution  becomes  mouldy. 

$565.  Effects.— lMiksji  •  has  atudisd  the  effects  of  various  saponins 

*  X*tI.  Win.  Woehfhr.,  Sfl,  18«. 
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on  frogs.  On*  to  two  drops  of  a  gatoratad  watery  solution  of  saponin 
■pplM  -ilf-uuneoiwly  to  the  l«g,  caused,  In  from  five  to  six  minuVa, 
great  weakness,  Bocouipauied  by  a  low  of  sensibility ;  but  strong  mechani- 
cal, chemical,  or  electrical  stimuli  .ippliod  to  the  foot  excited  reflex  gdtfOD, 
for  the  iachiatic  norvo  still  retained  iu  functions.  Kfgfi -r:li-*lcaa,  from 
the  commencement,  the  excitability  of  tin'  poi*nned  nnixeleg  wag  much 
weakened,  and  just  before  death  quite  disappeared.  Section  of  the 
Uckiatie  norvo  delayed  the  phenomena,  Curnrino  did  not  eoom  to  havo 
any  orToct  on  tho  poisonous  action,  A  concentrated  solution  applied  to 
the  heart  of  a  bog  goon  iirrvKts  iU  beat*,  but  weaker  dose*  first  excite, 
and  then  retard.* 

The  author  hoi  ntudicd  the  general  action  of  mnonin  on  kitten*, 
insect*,  arnl  infusoria.  Small  doses,  such  as  from  13  to  32  mgrm«.  (J  to 
J  grain),  were  injected  beneath  the  loose  skin  of  the  back  of  the  neck  of 
a  kitU-n,  when  tlu-ro  were  immediate  symptom*  of  local  pain.  In  from 
five  to  tin  minute*  tho  respiration  notably  quickened,  and  the  animal 
fell  into  n  lethargic  state,  with  signa  of  general  muscular  weakness  ;  just 
before  death  tho  breathing  became  very  rapid,  and  there  were  nil  tho  sign* 
"t  .'1  i'ii>  \i.i.  Tin  pathologSgg]  appeamaoeg  after  ioaA  ww  htlncm  Eb 
tho  right  aide  of  tho  heart,  and  intense  congestion  of  the  intestinal  canal, 
tho  atotnacli  generally  being  perfectly  normal  iu  approi-atm*,  mid  tfafl  V«l- 
noya  and  other  organ*  healthy.  Tho  least  fatal  dost  for  a  kitten  seenia 
to  bo  13  mgrrna.,  or  *04  grm.  to  a  kilogram.t 

5  566.  Action  on  Man.— The  effects  of  saponin  on  man  have  bean  but 
little  studied ;  it  lias  beau  ad  miniatured  by  the  mouth  in  doses  of  from 
'1  to  *2  grm.,  and  in  those  dose*  seems  to  have  distinct  physiological 
effects.  There  is  increased  mueoua  accretion,  and  a  feeling  of  nausea ; 
but  neither  diaphoresis  nor  diuresis  ha*  been  ntwrvntl.  From  the  fore- 
going  study  it  may  be  predicated  that  2'6  gnus.  (-10  grains),  if  adminis- 
tered (tubcutanoovwly  to  an  adult,  would  endanger  life.  The  symptoms 
would  be  groat  muscular  prostration,  weakneiis  of  the  hoar-fa  action,  find 
probably  diarrheas.  In  fatal  ease*,  some  signs  of  an  irritant  or  inflamma- 
tory actiou  on  the  mucous  membranes  of  the  stomach  end  intestines 
would  bo  ptobahltti 

§  567.  Separation  of  Saponin. — Saponin  is  separated  from  bread, 
Hour,  and  similar  substances  by  the  process  given  at  p.  153,  "  Food*." 
The  process  essentially  consists  in  extracting  with  hot  spirit,  allowing  the 
saponin  to  separate  as  the  spirit  cools,  collecting  the  precipitate  on  a 

•   J.  lloppo,  yervmirhkutii)  >ht  //.  ihnifftl,  H.   1,  37. 

+  The  SOtioa  of  wipomri  wbou  « j>|»lio<l  in  conuoutratrd  solution  to  (lien  in  Unit  of  *n 
iiitoujw  irritant.  There  is  i*rotro*ton  of  the  sucker,  anJ  progressive  |*rftlysis  Tl»o 
comniou  iufueoris  lire  fur  eouie  time  in  dilute  lolutiou*  of  Mpouiu — this  in  also  true 
of  som«  of  tits  higher  forms  ;  for  example,  *  Cyrlojn  qundriatrnit  aeeimsi  in  gg  Vgj 
•Bocted  by  •  V  p*r  ami  I.  solution. 
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filter,  drying,  Jissohinp.  in  cold  water,  nml  prftdpltttiug   with  aUolulr 
alcohol.      In   operating  on  animal  tirauon,   a  more  olabornt*  proccm  '■<■ 
necessary.      Tin?   author   has   successfully  proceeded   is   follows : — Tho 
fine  I  j  divided  organ  is  digested  in  alcohol  of  80  Ui  90  per  cent,  strength, 
and  hoilcd   for  a  quarter  of  an  hour ;   tho  alcohol  is  riltorcd  hot  and 
ullowcd  to  cool,  whfii  I  i!<- posit  forma,  consisting  of  fatty  matters,  and 
ftfflltrfnfng  any  saponin  present     Tim  deposit  is  Altered  nil",  dried, 
treated  with  ether  to  remove  fat.      The  insoluble  sapon  n    rwnall 
is  dissolved  in  tho  least  possible  quantity  of  water,  and  precipitated 
Absolute  alcohol.     It  i*  also  open  to  the  analyst  to  purify  it  by  precipi- 
tating with  hurytft  water,  tho  baryta  compound  being  subsequently  Ate 
posed  by  carbon  dioxide,     Italic  lead  acetate   may  also  be  used  us  u 
precipitant,  the  lead  compound  being,  as  usual,  decomposed  by  hydric 
sulphide;  lastly,  a  watery  solution  may  be  shaken  up  with  chloroform, 
which  will  DXtrtol  saponin.      By  Mime  one  of   these  method*,  sc]<  - 
according  to  the  exigencies  of   the  case,  there  will  be  no  difficulty   fa 
m'piirntiuK   the  i;lueo  ido  in  a  fairly  pn to  state.      Tho  organ  beet  to  ex- 
atiiuie  for  saponin  is  the  kidney.     In  one  of  my  own  experiments,  in  a  cat 
poisoned  with  *  subcutaneous  dose  of  saponin  (*2  gnu.),  evidence  of  tin- 
^lucosidc  was  obtained  from  tho  kidney  alone.     The  time  after  death  at 
which  it  is  probable  that  saponin  could  be  detected  is  unknown ;  it  is  a 
substance  easily  decomposed,  and,  therefore,  success  in  separating  it  fxoiu 
highly  putrid  mallei*  is  not  pnihable. 

§  568.  Identification  of  Saponin.— An  amorphous  white  powder,  very 
soluble  in  water,  insolubla  in  e.old  alcohol  or  ether,  having  glueotidal 
reactions,  striking  a  red  colour  with  sulphuric  acid,  imparting  a  snnp- 
1  1  •  rendition  to  water,  and  poisonous  to  animals,  is  moot  probably  a 
saponin, 


DIVISION  III.— CERTAIN  POI80NOUS  ANI1YDRIDES  OF 
OROANIC  ACIDS. 


I.— Santonin. 

J  569.  Siiritniiiii  (CjJI^iO;,)  i*  '»  neutral  principle  extracted  from  Uie 
unexpended  heads  of  various  specie*  of  Art<mmt*  (Nat.  OnJ.  Composite). 
The  floods  contain,  according  to  DmgondorfF,  2-03  to  2-13  per  eont.  of 
santonin,  and  about  '2"2Ti  per  cent,  of  volatile  oil,  with  3  per  cent,  of  f.it 
and  resin.  Santonin  forms  brilliant,  white,  four-aided,  flat  prisms,  in 
taatc  feebly  bitter.     Tho  crystals  become  yellow  through  sgeand  exwsure 
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ii»  light ;  tlu-y  Bill  n!  Ifi9\  urn!  nn»  r«|>ablF»  of  being  Mihlirniw!  ;  tlmy  ar* 
scarcely  soluhlo  in  cold  water,  but  dbao  )  part*  of  boiling  water, 

|y  in  alknlinc  water,  in  3  rerU  of  boiling  alcohol,  and  in  42  part*  of 
Uiiling  ether.     Santonin  U  the  anhydride  of  eantonic  acid  (CjjH^O^). 
-vintnniu    unites   with   alkalies   to   form   sanU:<nat«ia.      Rodic   santonale 
Il,,NaO4  +  3£H,0)  ui  officinal  on  the  Continent ;  it  forma  colourless 
rhombic  crystals,  soluW's  to  I  pari*  of  cold  water. 

£  670.  Poisoning  by  Santonin— F.ightee n  ease*  nf  poisoning,  Mtfcer 
by  santonin  or  santonin-holding  KubHUwca*»  which  F.  A.  Fah'k  baa  been 
able  to  collect,  were  nearly  all  occasioned  by  its  use  a*  a  remedy  for 
worms.  A  few  were  poisonings  of  children  who  had  swallowed  it  by 
•'tit.  With  one  exception  the**  poisoned  were  children  of  from  two 
t->  luehe  years  of  age  ;  in  five  the  flower  heads,  and  iu  thirteen  santonin 
iteclf  was  taken.  Of  the  eighteen  cases,  two  only  died  (about  11  per 
cent.). 

8  ATI.  Fatal  Dose. — So  amnll  a  number  of  children  have  died  from 

santonin,  that  data  arc  not  pronent  for  fixing  the  iiiiu'.iiimu  fatal  dose. 

1'J  prra.  of  santonin  killed  a  boy  of  tiro  and  a  half  years  of  age  in  fifteen 

boaaei  :  •  gU,  tea  yean  old,  died  from  a  quantity  of  flower  Lends,  equal 

to  -2  gnu.  of  HiiiitiMiin       The  maximum   duso   fur  children  to  from  65  to 

194  nigrais,  (I  to  3  gruios),  and  twice  tlie  quantity  for  adult*. 

J672.  Kffocte  on  Animals  —  KxporiraenU  on  animal*  with  santonin 
have  been  numerous.  It  has  first  an  exciting  action  on  tho  centres  of 
nerves  from  the  second  to  the  seventh  rwirs,  ami  then  follows  decrease 
of  excitability.  The  medulla  is  later  affected.  There  arc  tetanic  con- 
vulsions, and  death  follows  through  aephyxiu.  Artificial  respiration 
lessens  the  number  and  activity  of  the  convulsions,  and  ebloroforra, 
"lilnral  hydrate,  or  other,  al»o  either  !»re,vnnt  or  shorten  tho  attacks. 

§  573.  Effects  on  Man. — One  of  the  most  constant  effect*  of  santonin 
is  a  peculiar  aberration  of  the  colour-sense,  first  observed  by  Hufeland  in 
180C.  All  things  seem  yellow,  and  this  may  List  for  twenty-four  hours, 
seldom  longer.  According  to  Rose,  this  apparent  yellowness  is  often 
preceded  by  a  violet  hue  over  all  objects.  If  the  lids  arc  closed  while 
the  "yellow  sight"  is  presont,  the  whole  fiold  is  momentarily  viol*!. 
Do  Marliny,*  iu  a  few  cases,  found  the  "yellow  sight"  intermit  and 
paaa  into  other  colours,  r//,,  after  "3  grm.  there  woo  first  the  yellow  [iot- 
csption,  thon  giving  the  same  individual  "0  grm.,  all  objoets  seemed 
coloured  red,  after  holf  an  hour  orange,  and  then  ngnin  yellow.  In 
iimthwr  palirnt  the  effect  or  the  drug  wus  to  give  "gn  \*  and  in 

a  third  blue. 

Hufncr  and  Hclmholtz  explain  this  curious  etfvot  as  a  direct  action  on 
the  nervous  elements  of  tin*  retina,  causing  them  to  give  the  percept  inn 
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of  violet ;  they  are  Oral  excited,  tlieu  exhausted,  and  tin;  cyo  is  "  l 
blind."  On  the  other  hand,  it  hoi  boon  sugjicstcd  that  santonin  either 
colour*  tlic  media  of  the*  cyo  yellow,  or  tlmt  then*  it  an  increase  in  the 
plgmtfltf  of  the  itmada  tulca.  I,  however,  cannot  comprehend  huw  the 
two  last  theories  will  account  for  the  intcruiittcncy  and  tho  play  of 
colours  observed  in  a  few  cosce.  To  the  afloctions  of  vision  aro  also 
often  added  hallucinations  of  tiwta  and  BuD ;  thero  is  headache  and 
gMfllflBW fc  and  in  fourteen  out  of  thirty  of  Iloao'a  otecrvutions  vomiting 
occurred,  Tho  urinary  accretion  ia  inoroaaod.  In  large  and  fatal  doses 
there  ar«  shivering  of  the  body,  clonic,  and  often  tetanic  convulsions ; 

tin-  cuusciunsTieKS  i*  lout,  the  skin  is  nd,  but  OOffVri  with  sweat,  the 
pupils  dilated,  tho  breathing  becomes  stertorous,  the  heart's  action  weak 
and  alow,  and  death  occurs  in  collapse — iu  the  case  observed  by  Gritmu 
in  fifteen  hour*,  in  on©  observed  by  Lin*  tow  in  forty-eight  hours.  In 
those  patients  who  have  recovered,  there  have  also  been  noticed  convul- 
sions and  loas  of  consciousness.  Sieveking*  has  recorded  the  coso  of  a 
child  who  took  '12  grm.  (1*7  groin)  santonin  ;  an  eruption  of  nettle  rash 
showed  itself,  but  disappeared  within  an  hour. 

§  574.  Post-mortem  Appearances. — The  poif-fflortiMI  appearancea  are 
not  characteristic. 

§  575.  Separation  of  Santonin  from  the  Contents  of  the  Stomach, 
Ac.— It  it  specially  important  to  analyse  the  tocos,  for  it  has  been 
olwervrd  that  some  portion  goes  unchanged  into  tho  intestinal  canal. 
The  urine,  also,  of  persona  who  have  taken  santonin,  possesses  some 
important  pcculiaritiou.  It  becomes  of  a  peculiar  yellow-green,  tho 
colour  appearing  soon  after  tin*  ingestion  of  the  drug,  and  lasting  even 
sixty  bourn.  The  colour  limy  be  hmUt.t'd,  tunl  iherefurn  n  infused  willi 
that  which  is  produced  by  the  bile  acids  ;  a  similar  colour  is  also  seen 
after  persons  have  been  taking  rhubarb.  Alkaiio*  added  to  urine  coloured 
by  santonin  or  rhubarb  strike  a  red  colour.  If  the  mine  thus  reddened 
is  digested  on  sine  dust,  suutouiu  urine  fades,  rhubarb  urine  remains  red, 
Further,  if  the  reddened  urine  is  precipitated  by  excess  of  milk  of  linio 
or  baryta  water  and  tillered,  the  filtrate  from  tho  urine  reddened  by 
rhubarb  ia  colourleaa,  in  that  reddened  by  santonin  the  colour  remains. 
Santonin  may  bo  isolated  by  i  u  balance*  containing  it  with  warm 

alkaline  water.  Tho  water  may  now  lm  acidified  nnd  almkcn  up  with 
chloroform,  which  will  dissolve  out  any  santonin.  On  driving  off  the 
chloroform,  the  residue  should  be  again  ulkalwed,  dissolved  in  water, 
and  acidified  with  hydrochloric  acid,  and  shaken  up  with  cldorof 
In  this  way,  by  operating  sovoral  times,  it  may  bo  obtained  very  pure. 
Santonin  in:»y  !»•  ideutifieil  by  iU  dissolving  in  alcoholic  potaah  to  a 
transitory  r;:irinine-n«l,   but  the   lieM,  motion   is   to  dissolve  it  in  con- 

•    lira.  „V«/.  Journ..  1871. 
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ecntrutcd  aulphuric  acid,  to  which  a  very  little  water  has  bsen  added,  to 
wurto  OO  the  witer-bnth,  and  then  to  odd  a  few  drops  of  ferric  chloride 
solution  to  the  warm  acid  ;  a  ring  of  u  beautiful  red  Ooknir  Jattung  into 

purple  surrounds  each  drop,  and  after  a  little  time,  on  continuing  the 
hart,  the  purple  ponese  into  hrown,  A  distinctive  traction  is  also  tbe 
uwxbwUon  "if  "  wn-awitnnm  " :  thia  aulwtanco  U  produced  Iry  wanning 
cantonin  on  the  water-bath  with  sulphuric  acid  for  a  few  hours  and  then 
diluting  with  water;  ieo-sautoniu  is  precipitated,  and  may  be  crraislliaed 
from  boiling  alcohol,  lao-aantonin  melts  at  13$* ;  it  hat  the  aamo  com- 
position as  santonin.  It  U  distinguished  from  santonin  by  giving  uo  rod 
colour  when  treated  with  sulphuric  or  phosphoric  soids. 


IL— Mezereon. 

f  S7&  The  Daphne  Mexeroum  (Ul— Mowrcou,  an  Indigenous  shrub  beloiiKinc; 
tbs  TkfnuUaeta,  U  rather  run  in  lha  wild  itat*,  but  eery  fraqusmt  In  garftna.  Tha 
flower*  mo  purple  snd  the  berrici  red.  ltuckbelm  IsoIaUd  by  nun  of  ether  in 
acrid  renin,  wales  nea  convorted  by  saponifying  a^cnt*  into  in&*rcic  •eid  ;  the  mcriil 
roeln  ia  the  anhydride  of  the  sci J.  The  twin  U  presumed  to  be  the  active  poisonous 
uiuatUucui  i»f  thtt  plant,  but  the  aubject  »w-lti  fuitUci  investigation.  Tbereare  a 
few  case*  of  poisoning  on  record,  and  they  hiTe  been  mostly  from  the  bsrrieet  Tim*. 
Linuu  bun  recorded  an  instance  in  which  ■  little  %\v\  died  after  eating  twelve  barrioa. 
The  aymptoma  observed  in  the  recorded  cam  have  bevu  burning  in  tho  mouth, 
Aaeiiociiteiitu,  VOttlting,  Kiddiiicaa,  uoicusIb,  and  coaraloione,  onding  in  death. 
Tbr  Kabul  dose  for  a  horse  is  about  80  terms,  of  iHiwdored  \wV  ;  fm  a  d«K,  lh* 
oaophagm  bring  tied,  12  grma  ;  tint  amaller  doses  of  tho  fresh  leaves  may  be  deadly. 


DIVISION    IV.  -  VARIOUS   VEGETABLE   POI80XOU8    Pit  IN. 

CIPLKS—NOT  ADMITTING  OF  CLASSIFICATION  UNDER 
THE  PREVIOUS  THREE  DIVISIONS. 


1.— Ergot  of  Rye. 

§  577.  Ergot  ia  n  peculiar  fungus  nltacking  tho  ryo  and  other  grami- 
naceous plants  ;*  it  has  received  vorious  nnmcu,  Clavicept  purpurea 
(Tuluenc),  Spernvxdia  cUivws  (Knee),  StUvotium  clavu$  (D.C.),  <fcc.  Tho 
peculiar  train  of  symptoms  arising  from  tlie  eating  "f  iTgutiwcl  grain 
(cnlniinating  occaekmally  in  guiigrem  of  the  lower  limbs),  it*  powerful 
AOliCQ  Cfl  the  pregnant  uterus,  and  ite  styptic  effects,  urn  well  known. 

The  very  general  two  of  tho  drug  by  accoucheurs  has,  so  to  spook, 
•  Soma  of  the  tyvtructit  era  alsu  attacked. 
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popularised  n  knowledge  of  its  action  among  all  classes  of  society,  and 
it*  criminal  employment  ne  an  abortive  appear*  to  be  on  the  increase.* 

The  healthy  grain  of  rye,  if  examined  microscopically  in  thin  sections, 
is  »o©n  tii  U:  compo*i-<l  of  the  seed-coating,  uuid«  up  of  !■■ 
beneath  which  ore  the  gluten-cells,  whilst  the  great  balk  of  the  need 
is  composed  of  cells  containing  starch.  In  the  ergotucd  grain,  dark 
(almost  black)  cells  replace  the  md-out  ;unl  tin*  gluten-cells,  whilst 
tho  large  starch-containing  colls  Of  filled  "itli  the  small  cells  of  the 
fungus  and  numerous  drops  of  oil. 

§  578.  The  chemical  constituents  of  ergot  nro  a  fixed  oil,  trimcthy- 
iamiue,  certain  active  principle*,  and  colouring-mailers. 

The  fixed  oil  is  of  a  brownish-yellow  colour,  of  aromatic  flavour  and 
acrid  tasta;  its  specific  gravity  w  O'D'J-ft,  and  tt  consists  chiefly  of 
palraitin  and  olein  ;  it  has  no  physiological  action 

Triiuethylamiuc  is  always  present  ready  formed  in  ergot ;  it  can  alno 
be  produced  by  the  action  of  potash  on  ergot. 

With  regard  to  the  active  principles  of  ergot  eonsidi-rahii-  <  ui  i  •  n 
still  i'\i..i:-,  ..ml  no  one  has  hithnrUi  isolated  any  single  §ul>st.u>r.n  in  such 
a  state  of  purity  as  to  inspire  confidence  as  to  ita  formula  or  oilu  r 
chemical  characters.     They  may,  however,  be  briefly  described. 

C.  Tamet  t  ha*  separated  nn  alkaloid,  ffldfifa  appears  identical  with 
Wenrel's  tryidinine.  To  obtain  this  the  ergot  is  extracted  by  ulcuhul  of 
$6*,  the  spirit  removed  by  distillation,  ami  the  rc-iduo  cooled ;  a  nejfl 
(winch  ie  deposited)  and  a  fatty  layer  (winch  floats  on  the  surface)  are 
separated  from  the  extractive  lienor  ami  washed  wir.h  ether ;  the  ethereal 
solution  is  filtered  ami  sh.iken  with  dilute  Milphuric  acid,  which  takes 
up  the  alkaloid;  the  aqueous  solution  of  the  substance  is  then  filtered, 
rendered  alkaline  by  KHO,  and  agitated  with  chloroform.  The  ergotinine 
is  now  obtained  by  evaporating  the  chloroform  solution,  care  being 
taken  to  protect  it  from  contact  with  the  air.  It  gives  precipitates  with 
chloride  of  gold,  potauium  iodohydrnrgyrato,  phosphomolybdio  acid, 
tannin,  bromine  water,  and  the  chlorides  of  gold  and  platinum.  With 
moderately  concentrated  S041J3,  it  gives  a  yellowish-red  coloration, 
changing  to  an  intense  violet,  a  reaction  which  does  not  occur  if  the 
alkaloid  has  been  exposed  to  tho  air.  Tho  composition  of  tho  haso  is 
represented  by  tin:  formula  ('roH^^O,*,  *UI^  *  crystalline  sulpluita  and 
lactate  have  been  obtained. J 

World's  Ecbolino  ii  prepared  by  precipitating  tho  cold  watery  extract 
of  ergot  with  sugar  of  lead,  throwing  out  the  lead  in  tho  usual  way  by 

'  TUo  Hiu.iau  poswatry  um  Ibe  drag  for  the  moio  parposft  ^  VvU  Mackenzie 
Wallaoo,»<lRuMis,,,i.  p.117. 

\  Qntfit-  fciutiu,  vol.  xxxl  \i.  890, 
J  CompL  Kcnitus,  April  157$. 
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hydrie  wlphid.,  ttme*ntratit«  the  liquid,  awl  adding  mercuric  cfcloride, 
which  only  precipitate*  the  ecboliae,  Tha  inercary  •*!*  »*  noir  decom- 
posed with  bydric  sulphide,  and  aftar  the  mercury  precipitate  has  bee* 
filtered  of,  the  filtrate  ii  UwaUd  with  freohly  ptecirjttated  phosphate 
sitter,  and  rr  filtered;  lastly,  the  liquid  is  ■hakea  up  wilh  milk  of  line, 
a*ws  filtered,  and  the  lime  thrown  out  by  00r  The  las*  filtrate  coaUim 
aeboliae  only,  tad  it  obtained  by  erepoTaticei  at  a  gentle  beet.  It  is  an 
amorphous,  feebly  bitter  substance,  with  an  alkaline  reac tioci,  forming 
only  amorphous  salt*. 

The  mo«t  recent  research  by  Dregeadorff  oa  ergot  tends  10  show  that 
Wenrel's  alkaloid*,  ergoUmne  and  echoliae,  an  inactive.  Dragsadorff 
describe*  a  I  no  (a.)  .S^niwwi'a,  a  slimy  substance  which  goaa  into  aolu- 
tioa  upon  extraction  of  the  ergot  wilh  water,  and  which  is  again  pre- 
cipitated by  40  to  46  per  cent,  alcohol.  It  U  colloidal  and  salable  with 
difficulty  in  water.  It  contain*  nitrogen,  but  give*  no  albuminoid  reac- 
tion, nor  an?  reaction  of  on  alkaloid*!  or  glncoaiual  body ;  i;  yield*  to 
analysis — 

8-26  per  can t.  WaUc . 
•2G-S        „         Aah. 
39-0         „         Carbon. 

G*44  Hydrogen. 

€H       H         Nitrogen. 


(o.)  Sclerotic  Acid. — A  fne.hly.amd  aiihstAncc,  easily  anluhlo  in  watc? 
and  dilute  ami  moderately  concentrated  alcohol,  It  peases,  in  setocie- 
with  other  constituent*  of  the  ergot  extracts  into  the  diffuaatcv  when 
the  extract  it  submitted  to  dialysis ;  but  after  its  separation  in  a  pure 
•tate  it  in,  lika  scleromurin,  OoBobUl.  It  ih  precipitated  by  M  to  90  per 
cent,  alcohol,  together  with  lime,  potash,  soda,  silica,  and  manganese ; 
but  after  maceration  with  hydrochloric  acid,  the  greater  part  of  the  aah 
constituenU  can  be  separated  hy  a  Ireah  precipitation  with  aheolute 
alcohol.  The  sample  gnvn  400  per  cent,  of  carbon,  5*2  per  cent,  hydro- 
gen, 4*2  per  ceut  nitrogen,  G0'6  per  cent,  oxygen,  with  3  4  per  cent,  of 
ash.  Sclerotic  acid  form*  with  hum  ft  compound  that  i*  not  decomposed 
by  carbonic  acid,  and  which  upon  com  dilation  leavoa  from  19  to  20  per 
cent,  of  calcium  carbonate,  Jloth  these  substance*  are  active,  although 
evidently  impuru.  Sclerotic  acid  is  sold  in  commerce,  and  has  been 
employed  subcutansously  En  midwifery  practice  in  Kumih  a  I  <  ->'nu.iny 
for  some  lime. 

The  inert  principles)  of  ergot  are — (1.)  A  red  colouring  matter, 
Sclenrythrtn,  inaolublo  in  water,  but  soluble  in  dilute  and  strong  alcohol, 
ether,  chloroform,  dilute  solution*  of  potoah,  ammonia,  fa,  It  can  bo 
obtained  by  dissolving  in  an  alkali,  neutralising  with  an  acid,  arid  ahukiug 
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uji  with  other.     Alcoholic  solution  of  sclurerytlirin  gives  with  uluminium 
sulphate,  and  with  ibxa  thknlde,  i  splendid  red  mixture;  with  wilt* of 

culcium,  hiii'itnii,  nud  iiinn >  <f  tin.1    heavy  un  ives  a  blue  precEpi 

tatc ;  tho  yield  is  only  *1  to  06  in  a  thousand  parts. 

(2.)  Another  eolouringmaUer,  d  looking  in  concentrated    sulphuric 
»»i  ill  with  tin?  production  oft  tin"  bhu  riota  oolovi  t&e  ffiaoovmx  Iim 
named  Scleroidin.    This  is  not  soluble  in  alcohol,  ether,  chloroform,  or 
RftUr,  hut  dissolve*  in  alkalino  solutions,  potash  producing  a  *p|<  | 
violet  colour;  yinld  uhotit  1  per  1000. 

(3,  4.)  Two  crystalline  sulMUinccs,  which  may  be  obtained  from  ergot 
powder,  first  treated  with  an  aqueous  solution  of  tartaric  acid,  and  tho 
colouring  -matters  extracted  by  other.  One  Dragendorlf  names  Sclero- 
r?,/xtnf!in  (CwHI0O4) ;  it  is  In  colourless  nwdtaa,  Insoluble  in  alcohol  imd 
water,  n4tk  difficulty  soluble  in  «t,lier,  but  dissolving  i:>  tQUBOnJd  and 
potash  solutions.  The  other  crystalline,  substance  is  thought  to  be 
merely  a  hydmted  compound  of  rtcleiucrystslHn.  Both  nre  without 
physiologicnl  action. 

Kol)ert  recoyu iace  two  active  substances  in  ergot*  and  two  alone;  the 
one  he  cells  */;//«.-</:>  nriJ,  tho  other  enmutin. 

§579.  Detection  of  Ergot  in  Flour  (see  "Foods"). — The  beat 
process  is  to  exhaust  the  ilour  with  boiling  alcohol.  The  alcoholic  solu- 
tion is  acidified  with  dilute  sulphuric  ocid,  and  the  coloured  Squid 
examined  by  the  spectro.^ :••{•*•  in  thicker  or  thinner  layers,  according  to 
the  depth  of  colour.  A  similar  alcoholic  solution  of  ergot  should  he 
jn:i'h',  and  the  spectrum  compared.  If  the  flour  is  trgotised,  the  solution 
will  )>a  more  or  less  rod,  and  show  two  absorption  bands,  one  in  tho 
green,  and  a  broader  and  stronger  one  in  Ehl  Hm  On  mining  tho 
original  Kolntif hi  uil.li  (.wire  it;  vuhixue  of  water,  nnd  »huk 
portions  of  this  liquid  with  ether,  nmyl  alcohol,  benzene,  nnd  chloroform, 
tho  red  colour,  if  derived  from  ergot,  will  impart  iU  colour  to  each  and 
all  of  thsso  solvents. 

j  580.  Pharmaceutical  Preparations.— Ergot  itself  is  ollicitial  in  all 
the  pharmacopoeias,  and  occurs  in  groins  from  \  to  1  inch  in  length,  and 
about  the  saino  breadth,  triangular,  rnrved,  nhtus*»  at  the  ends,  of  a 
purple  colour,  covered  with  a  bloom,  and  brittle,  exhibiting  a  pinkish 
IttWrfcTi  und  the  microscopical  appearances  already  dctuil.-.l,  Er^-ot  may 
also  occur  as  a  brown  powder,  possessang  ths  unmisUkablfl  colour  of  the 
drug.  A  liquid  extract  of  the  B.P.  is  prepared  by  digesting  10  parts 
of  orgot  in  80  nnru  of  water  for  torsive  hours,  the  Infusion  is  decanted 
nr  filtered  off,  and  the  digestion  repeated  with  40  parte  of  water  j  this  ia 
also  filtered  oil',  und  the  residue  pressed,  end  the  whole  Mtwte  iiMted 
nnd  evaporated  down  to  11  parts;  when  ruM,  f>  pint*  i>f  ret  tilled  spirit 
are  added,  ami,  sftor  standing,   the   liquid  is  filtered   and   mudo  uji  t> 
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measure  16.  A  tincture  and  an  infusion  arc  also  officinal ;  the  Utter  is 
very  frequently  need,  but  seldom  sold,  for  it  u  preferable  to  prepare  it 
cm  the  spot  Thn  tincture  axrwrinnce  hu  shown  to  h*  far  Inferior  in 
power  to  the  extract,  and  it  u  not  much  used.  Mrjcotin  u  a  purified 
extract  of  uncertain  strength  ;  it  ia  used  for  hyjtodcrmic  injection  ;  it 
should  be  about  five  time*  more  setivo  than  the  liquid  extract. 

5  581.  Dose.— The  main  difficulties  in  the  statement  of  the  mrtlic-inal 
doee,  and  of  the  minimum  quantity  which  will  destroy  life,  are  the  ex- 

':      .,<■     variability     ol     «:iM<-n-jit   .  Bsjll  '    CA     Hg04|      ml     1 1       :•  1.  im- - 1    |fl 

docomiMWP.     A  full  medicinal  doan  of  argot  itself,  as  givnii  to  a  woman 
in  labour,  ia  4  gnus.  (CI "7  grain*),  repeated  nrn  half  hour.     I  * 
way  enormous  dote*  may  he  given  in  some  caoes  without  much  a| 
On  the  othC  liiiiui,  single  doses  of  from  1  to  4  grins,  have  caused  serious 
jwiaonoua  symptom*      Thn  px  tract  and  the  tincture  are  aeMm: 
larger  dnacii  than  that  of  a  drachm  n.»  a  tint  done,  to  excite  uterine 
traction.     In  foot,  the  medico]  practitioner  has  in  many  cooes  to  experi- 
ment on  liis  patient  with  the  drug,  in  order  to  discover,  not  only 
individual  susceptibility,  hut  the  iictivity  of  the  particular  preparation 
used.     From  the  experiments  of   Nikitin,  it  ia  probable  that  the  least 
fatal  dose  of  sclerotic  actd  for  an  adult  man  is  -0  tugniia.  jwr  kilogrm. 

§  5SU.  Ergotism — Krgotimi  cervala  have  played  a  great  part  in  various 
epidemic*,  probably  from  very  parly  Hman.  bat  the  only  accurate  rewda 
respecting  them  date  from  the  sixteenth  century.  According  to  Dr. 
Ti*eot,#  the  first  recorded  epidemic  was  in  1590,  when  a  strange, 
spasmodic,  convulsive  disease  broke  out  m  Uassia  and  the  neighbouring 
region*.  It  wua  pnjhably  due  to  spurred  rye.  In  Voigtlunder,  thn  nmn 
ili.M.i.-r  lpp'.-ared  ts  I6€8|  L649ftAd  L67i"  :  in  IV1  2  the  irhol  ol  EVsfbon 
wua  attacked.  In  Ornmny  and  in  France  auccoaeivc  epidemic*  ore 
ili^-ii.i.i  throughout  the  eighteenth  century.  In  Franca,  in  1710,  CL 
NimiI,  pliy*ii:iiui  at  the  lintel  I)ieu,  had  110  lew  than  Bftjy  ciun*a  un-lt-i- 
treatment  at  the  same  time. 

It  is  generally  said  that  in  1630,  Thuilhor,  in  describing  an  ergot 
epidemic  wnirli  btokt  out  in  Cologne,  first  referred  th*»  cause  of  the 
diaeaae  to  epurrod  rye. 

It  ia  interesting  to  inquire  into  the  mortality  from  this  dievaac.  In 
1770,  in  an  epidemic  described  by  Taubc,  in  which  600  were  affected, 
16*  per  cent.  died.  Tn  a  nineteenth-century  epidemic  (1855),  in  which, 
according  to  Husemnnn,  30  were  ill,  L}3'3  jwr  cent.  died.  In  oUlK 
epidemics,  according  to  Hcuainger,  out  of  102,  12  per  cent,  died  ; 
according  to   Griepenkerl,  out  of   155,   25   in    \*>     .1  <  n.i  .  an«I, 

according  tn  Mryer,  uf  il*S  i:u*cm,  fi  |ni  cent,  died. 

•  Dr.  Ti*ot  in  Phil,  Tmru,t  v..l.  W.  p.  100,  17Bf..  Tliii  El  »  Utin  letter  by  Dr. 
Bdkur,  and  give*  a  k»**1  l»»U»ry  ol  the  tarlous  epidemics  uf  ciKutiaui. 
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There  are  two  form?  of  chronic  poisoning  by  ergot — one  a  spasmodic 
form,  the  other  the  gangrenous  form. 

J  683.  The  convulsive  form  of  ergoti6in  mostly  begins  with  some 
cerebral  disturbance.  There  are  ftparks  l>eforo  the  cyee,  giddiness,  noise* 
in  the  oars,  and  a  creeping  feeling  about  the  hoily.  There  in  also  very 
commonly  aoaeethcaia  of  the  fingers  and  toes,  and  later  of  the  extremitii  *, 
of  the  back,  and  even  of  the  tongue.  Diarrhoea,  vomiting,  oolio,  and 
other  eigns  of  intestinal  irritation  seldom  fail  to  be  present ;  there  are 
nUo  tetanic  spasms  of  the  iimsr]  i  hiuy  in  w»me  rase*  to  well  marked 
tetanus  ;  epilepsy,  fainting*,  aberrations  of  vision,  amaurosis,  aad  ambly- 
opia are  frequent ;  tho  skin  becomes  of  a  yellow  or  earthy  colour,  and  ia 
covered  with  a  cold  sweat ;  boils  and  other  eruptions  may  break  out ; 
blebs,  like  thiwe  caused  by  burns  or  scalds,  luive  in  u  few  ni:-es  been 
noticed.  Death  may  occur  in  from  four  to  iwrlv  week*  after  tho  eating 
of  tho  spurred  grain  from  exhaustion.  \n  those  individuals  who  recover, 
there  remain  for  some  time  w«  contraction!  of  groups  of  muscles, 

iiiiicium,  <t  nlVi'i'l  ions  of  vision 

§  584.  Tho  Gangrenous  Form  of  Ergotism. — In  tin".**  form  thcro  is 
generally  acute  pain  in  tho  limb  or  limbs  which  arc  to  mortify ;  and 
there  mny  be  prodromatn,  similar  to  tho?e  iln-ndy  described.  The  limb 
swells,  is  covered  with  an  erysipelatous  blush,  but  at  the  same  time  feels 
icy  cold  ;  tho  gangrono  is  generally  dry,  occasionally  moist ;  the  mum- 
miliod  parte  separate  from  the  lunlthy  by  a  moist,  ulcerative  process; 
and  in  this  way  the  toe**,  finger*,  legs,  and  evsn  the  nnae,  may  be  lost. 
During  the  procoaa  of  MJiTlMffn  there  is  some  f«  vi  i,  nvA  py.emia  may 
occut  with  a  fatal  result, 

Fontenelle  described  a  case  in  which  a  rustic  lost  all  the  toes  of  ono 
foot^  then  those  of  the  other  ;  after  that,  the  remnant  of  the  lint  foot, 
aud  lastly  the  leg.  But  probably  the  most  extraordinary  caw  of  gangrene 
caused  by  the  uae  of  ergot  i«  that  which  occurred  at  Wattieham,  Suffolk, 
in  the  family  of  a  labouring  man  named  John  Downing.  Ha  had  a  wiffl 
Ami  six  children  of  various  age?,  from  fifteen  years  to  four  months.  On 
Monday,  January  10,  176"-',  tin:  .Mru  Kivl  complained  of  a  pain  in  tlio 
calf  of  her  left  leg  ;  in  tho  evening,  her  sister,  aged  10,  also  experienced 
the  same  symptoms.  On  the  following  Monday,  the  mother  and  another 
child,  and  on  Tuesday,  all  the  rest  of  the  family  except  the  father  became 
afleetcd.  The  pain  was  very  violent*  The  baby  at  the  breaot  lived  a  few 
wevka,  and  died  of  mortification  of  the  extremities.  The  limbs  of  tho 
family  now  began  to  slough  off,  and  the  fallowing  are  the  notes  on  their 
condition  mode  by  an  observer,  Dr.  C.  Wollaston,  F.Ii.S.,  on  Aj.ii] 
13:- 

"The  mother,  aged  40.  Kigbl  foot  of!  at  the  ankle,  the  toft  UJg 
mortified  ,  a  mere  bone  lefl,  but  not  oil. 
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"  Elisabeth,  aged  IS.     Both  legs  off  wiow  the  kneo*. 

■  Sarah,  aged  10.     0m  foot  off  at  the  ankle. 

■  Robert,  aged  8.     Doth  legs  off  below  the  knaea, 
"  Richard,  aged  4.    Both  feet  off  at  the  ankle. 
"  Infant,  Jour  month*  old,  dead" 
Thr>  father  wa*  u\w  nt  Licked  a  fortnight  afur  the  reat  of  the  family, 

and  in  a  alighUr  degree — the  pain  Win>;  routined  to  the  fingers  of  hia 
rir,ht  hand,  which  turned  ft  blackish  colour,  and  were  withered  for  ndo 
time,  but  ultimately  got  better. 

An  a  remarkable  ftct,  it  in  spfttfally  noted  that  the  family  w#r*  in 
other  reepecta  well.      They  ent  heartily,  au-1  *]q)t  soamlly  when  the  pain 

ixiRAn  to  abate.  The  mother  looked  emaciated.  "The  poor  hoy  in 
particular  looked  a*  healthy  and  Solid  aa  possible,  and  woa  fitting  on 
tlm  bed,  quit*  Jolly,  drumming  with  h\*  stumps."  They  lire*.!  m  the 
country  people  at  the  time  usually  li%cd,  on  dried  peas,  pickled  pork, 
broad  and  chvcec,  milk,  and  small  beer.  Dr.  Wollaaton  strictly  ex- 
amined the  corn  with  which  they  made  the  bread,  and  ho  found  it 
"very  had;  it  waa  wheat  that  had  Wn  cut  in  a  rainy  season,  and  had 
lain  in  the  ground  till  many  of  the  groin.*  were  black  and  totally 
dooayed.'*  • 

§  585.  Symptom*  of  Acnte  Poisoning  by  Ergot— In  a  fatal  can* 
0|  po||  i  nil'.-  fcrj  ■!.'.!  ol  :v.  rri'iipb-d  hy  \  n  :  >-i  ■  dton,1  in  whffta  i 
hOBpffcal  nurw.  Aged  28,  took  ergot,  the  itymjituma  were  maiidy  voir; 
of  blood,  the  passing  of  bloody  mine,  intense  jaundice,  and  stupor,  lint 
in  othsr  cases,  jaundice  and  vomiting  of  blood  have  not  been  recorded, 
and  the  gennral  rniiran  of  acute  poisoning  ahowa,  00  the  ma  hand,  xyrnp. 
toma  of  intense  gaatrodnteatinnl  iiriuitimi,  a*  vomiting  rulidg  pnii;*,  nud 
diurrheca;  and,  on  the  other,  of  a  secondary  affection  of  the  nervous 
system,  weakness*  of  the  limbs,  aberrations  of  vision,  delirium,  rotor.! 
of  mini*,  coma,  rind  dentli. 

8  580.  Physiological  Action  as  shown  by  Experiment*  on  Animals. 
— In  spite,  of  nnnicrousexiHTiinrnUennnimalaaiid  man,  the  action  of  the 
ergot  principle!)  remains  ohscurs.     It  has  baon  founil  in  to  exert 

a  specific  nction  on  the  uterus,!  causing  powerful  contractions  of  that 


*  Zn  the  I'hil,  Tram,  tor  1762  there  are  two  strictly  concordant  aceouiiU  of  thii 
c«a«;  iinl  in  tlm  pariah  rliuHi  of  Wattiiiliaiii,  there  ia  Mid  to  bo  u  immortal 
tablet,  which  rutin  a*  follow*  :— "  Thfa  Inscription  acrvea  to  anthentlcnte  tin'  truth 
of  a  lingular  calamity  which  nnMi-nly  lmj»|t*'iiM  to  a  pool  fcorilj  la  tbtl  parish, 
of  which  six  persona  bat  Choir  feut  by  a  loortlticMti'i!  u-a  c->  \H-  atcotttitrd  t\,r.  A 
full  namitivo  of  their  cue  ie  recorded  in  tho  Parish  Begioter  an-l  /'AtloeepAtMi 
Trnn*uitom  for  17S2." 

t  Lancet,  Sept.  30,  1852. 

Z  In  a  cam  in  which  tlie  author  waa  engaged,  a  dabbler  In  dmga,  btfinj  Hdacsd 
a  young  woman,  adimuiHturod  to  livr  a  (low  of  «rROt  whinh  produced  ft  aiUcorriag*. 
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organ,  eapacinlly  in  labour.  It  in  alao  a  harnioaUtic,  and  i*  uaed  to  check 
bleeding  fruiu  the  lung*  and  other  internal  oryuns  of  the  body.  This 
hxmoetatic  action,  as  well  as  the  extraordinary  properly  possessed  by 
ergot,  of  producing  an  arrest  or  disturbance  of  the  eilQOlat  « n  n  >l  i.-m 
gangrene  hu  naturally  led  to  th*  helief  that  ergot  paiimw  a  narrowing  in 
th»  calibre  of  tbi*  small  srtoriiw,  but  thi*  h;w  not  rvemveri  thr  un-x^ttttj 
experimental  sanction.  Holmes,  *  Kbcrty,  K"lilcr,t  and  Wernicke  all 
observed  a  contraction  in  the  part  to  which  tho  ergot  was  applied,  both 
in  frogs  iirul  in  wurni -blood crl  animal ; ;  but  T*  H<T!iinmi,§  ulthough  he 
made  runny  experiments,  and  used  the  most  different  preparation.-,  novi 
.'.■■..  ivfag  ii  contraction.      It  would  also  seoru  reasonable 

to  axpect  that  with  a  narrowing  of  the  ratel-t,  win.h  nn-un*  a  punphetal 
obstruction,  tha  hlood-pmwnrn  would  rinc,  but  on  the  contrary  the  pressure 
sinks,  a  fact  on  which  there  ia  no  division  of  opinion, 

Nikitin  has  mado  wmo  roscarchca  with  pure  hc! erotic  acid,  whioh 
certainiy  potie««ca  the  moat  prominent  thernpeutic  effect*  of  ergot;  but 
•itiee  it  is  not  Uie  oi\\ytn.n-  inbftUlCQ,  it  may  nut  represent  the  OdUMllVfl 
■OftSoB  of  the  drug,  just  in  tin:  nihh-  h-iv  thai  morphine  io  not  equiva- 
lent in  action  to  opium.  Cold-blooded  animals  aro  vory  aenaitivo  to 
sclerotic  acid ;  of  the  wnrin-blooded  the  Oil  nffOHB  are  more  sensitive  than 
the  herbivore.  Tho  toxic  action  is  specially  directed  to  the  central 
imtvuub  system — with  frogs,  the  r  liability  i     diminished  to  full 

paralyw;  with  warn:  i'...mi«  1  .i  .mala,  reflex  excitability  u  only  diinsinj-hr'l, 
and  continues  to  exiat  nvrn  to  death. 

The  tompernturc  falls,  the  breathing  ia  Mowed,  and  the  respiration 
stops  before  the  heart  oeaeos  to  boat ;  tho  pcrintaJtic  action  of  the  intes 
Une»  is  quickened,  and  tbe  ut-rm  (even  of  nonpregnant  animals)  is 
thrown   into  contraction.      Tin'   !  um  "f  the  sensory  nerves  an- 

paralysed  by  the  direct  action  of  sclerotic  arid,  but  they  remain  intact 
with  genornl  poisoning.  The  heart  of  frog*  ia  slowed  by  sclerotic  acid. 
Eborty  observed  that  this  slowing  of  tho  heart  (he  usod  ergntin)  was 
|»rodi:ri(l  nvisn  after  destruction  of  the  apinul  rnrd  .  fct  tln-rrforr  con- 
aidered  it  as  acting  on  the  inhibitory  ncrro  apparatus  of  the  heart  itself. 
Koubach,  using  Wcruelu's  ecbolin,  has  also  studied  ite  action  on  tbe 
heart  of  the  frog,  and  observed  that  tbe  slowing  affected  0M  vr utricles 

■ad  fee  this  oOeac*  lia  »u  convicted.    Tl»»  dtn*n»  ratMd  was  that  ergot  ia  a  common 
owdlolnc  used  by  phviidans  ia  tho  treatment  of  araonorrbtea,  and  other  uterine 
affection*.     Although  ia  ilwlf  tuia  atsteaeot  was  |«rfectlj  tiue,  ee e  defence  it  %»•* 
inntidabkl  by  the  laxgc  doer  given,  the  feet  of  the  seduction,  and  Uic  utliei  cireoui 
staneaa  of  the  eaa*. 

*  AnAimd.  /•Ayai*  AVrm.  u,  /WeW  ,  HI  p.  HK4 

t  'J**rdu  in***?*  dm  Sk+U  Cmmium,  Diaaart.  llaUc,  1*73.  . 

:   .-frtL/.  e*4W.  ArntL,  M  p.  M6. 

f  U±rt%d>  da  aptr.  TuUaUfU,  Bartin,  1874,  p.  SM. 
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rather  than  the  aevicle*,  so  thai  for  one  1  — lihiii  ^yiiili  that* 
contmtiOM  of  Um  asmcias;  liaidn  wkkh,  the  searaactioaM 
wrra  peeolaw  and  abfunaal  ia  chmntur.  Tbs  canes  of 
•det^addeeaawtoUparalyaMof  I**  mptatiott.  It  is  said  uoi  to 
ttaaal  fete!  life.  With  regard  to  the  effect,  produced  by 
vftn  AlfOtiin  jrrerny  experiments  mit  wiring  the  IMS 
■m  proved  that  it  prodacea  a  eunwaon  dleaaH,  *.?.,  C.  ftaaartis  mixed 
00*  part  of  spurred  rye  with  two  of  food  barley,  and  fed  peai  with  the 
mtxtare ;  a  few  day*  afterwards  the  paaa  ymiaiij  with  dilated,  hard, 
and  Made  baltias,  and  offeeamix  ulcerated  lap;  smother  pig  fad  eeureir 
on  the  rye,  loat  ita  four  feet  and  both  ear*. 

KcUrt  *  haa  investigated  the  eSecte  prodocad  on  animals  by 
<atioa«a\*atxlb«"ooroatui/'  Sphaoalk  acid  appaaia  to 
like  »Tr/,i,  and  Robert  hftlkwvwe  that  ia  "sphacalie  acid  "  m  to  faa  fond 
the  pagnoe-prodiKing  substance  In  caeca  of  death  putrefaction  ia 
rapid,  the  macaw  membrane  of  the  intestine  is  swollen,  aad  the 
enlarged.  If  the  mucous  membrane  of  the  intestine  it  examined 
acopically,  a  largo  quantity  of  micro-organiama  are  found  in  the  veeeela, 
in  the  villi,  between  the  muscular  bundlee  end  in  the  deeper  layers  of 
the  intestinal  walls  ;  this  is  evidence  that  the  protective  epithelial  cells 
have  been  destroyed.  The  meeantery  of  cats,  pigs,  nnd  fowls,  contain* 
numerous  email  ex  Inventions  of  blood.  Tlio  organs  generally,  and 
•specially  the  subcutaneous  cellular  tissue,  are  tinged  with  the  colouring 
matters  of  the  bile  ;  this  Robert  consider*  as  evidence  of  weakened  vitality 
of  the  rod  Mood  corpuscles.  Tlir  walk  of  the  blood- vejsiala  show  hyaline 
degeneration,  and  give  with  iodine  a  quasi-amyloid  reaction.  The  veaaaia 
are  often  partly  tilled  with  a  hyaline  mass,  in  which,  at  a  later  data,  a  fine 
black  pigment  appears.  These  pigmented  hyaline  masses  probably 
occlude  the  vessels,  and  hence  cause  gangrene. 

Cornutin,  according  to  Kobcrt,  tint  excites  the  vague ;  consequently 
there  ia  slow  pulse  and  heightened  blood  pressure  ;  then  it  paralyses  the 

tvaso-motor  centre,  and  the  pulse  is  accelerated.  BcTcre  convulsions, 
preceded  by  formication,  follow.  Patalyaia  of  the  extensor  rausclea,  with 
permanent  deformity,  may  result.  Cornutin  atimuluUa  the  uterus  to 
contraction,  hut  it  does  not  act  so  wull  in  thin  respect  nlone  as  when 
given  with  sphacelus  acid.  In  animals  poisoned  with  coruutiu,  uo  special 
ptthologKoal  changes  of  a  distinctive  nature  havo  been  described. 
§  587.  Separation  of  the  Active  Principle*  of  Ergot  from  Animal 
TiMuea.— There  boa  been  no  experience  in  the  separation  of  iho  constat- 
uenta  of  ergot  from  the  organs  of  the  body  ;  an  attempt  might  lw  made 
en  the  piiMtijiltrt  detailed  in  page  -125,  but  micceae  is  doubtful. 
•  UJtrbvch  dtr  Intotioatum*^  by  Dr.  Riidelph  Kohfrt,  Stuttgart,  IBM. 
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II,— PJerotoxin,  the  Active  Principle  of  the  Cooculus 
Indlcus  (Indian  Berry.  Levant  Nut). 

$  088.  The  berriea  of  the  Memtpc-rmum  cocculue  com  price  at  least  three 
definite  crystalline  principles ;  numwyerwin*,*  parametutpermiTUj  (nitro- 
gen containing  bases),  and  pirrotorin,  which  posuAuu*  some,  of  the 
rluracter-  of  an  acid. 

$  589.  Picrotoxin  (C.MUuOi3)  was  discovered  in  1820  by  Uoullay.  It 
is  usually  prepared  by  extracting  the  berries  with  boiling  alcohol,  dis- 
tilling the  alcohol  off,  boiling  the  alcoholic  residue  with  a  laryu  quantity 
of  water,  purifying  the  watery  extract  with  augur  of  lead,  concentrating 
th«  colourless  tiltrate  by  evaporation,  and  crystallising  tho  picrotoxiii  out 
of  water. 

Picrotoxin  crystallines  out  of  water,  and  also  out  of  .alcohol,  in  colour- 
I---  -*,  Hi.\il)lc,  four-sided  prisms,  often  arborescent,  and  pooeexwing  a  silky 
hiftra.  They  oro  unalterable  in  the  air,  soluble  m  160  parte  of  cold,  and 
25  parts  of  boiling  water,  dissolving  easily  in  acidified  water,  in  spirit,  in 
ether,  in  auiyi  alcohol,  and  chloroform.  They  arc  without  smell,  but 
hare  an  extremely  bitter  taste.     Caustic  ammonia  is  also  a  solvent. 

The  crystals  are  neutral  in  reaction.  They  melt  at  l92'-200'  C-  to  s 
yellow  mass;  at  higher  temperatures  giving  off  in  acid  vapour,  with  n 
curumel-like  odour,  and  lu&tly  carbonising.  Picrotoxin  in  cold  concen- 
trated sulphuric  acid  dissolves  with  the  production  of  a  beautiful  ftpld 
yallow  to  saffron-yellow  colour,  which  becomes  on  the  addition  of  a  trace 
of  ivitaaiu*.  bichromate,  violet  passing  into  brown.  An  ulmhnlic  solution 
turn*  a  ray  of  ijolarised  light  to  the  left  [a]D  =  -  28*1*, 

•  Mmiyermine.  tfitP^St^t),  n    1834  by  FeUsthf    .ml  Omrbc,   (> 

■Mnrifttrd  with  s  iwond  namM  paramtnupermine.  Tho  powdered  berries  are 
extracted  by  alcohol  o(  36';  tho  picrotoxin  removed  by  hot  w»t*r  from  tli»  nlmholir 
extract;  the  mcniapormloe  and  paramnn  Spermine  diuolvod  out  together  by  acidu- 
l*t*d  water,  and  from  this  notation  |irrci|fiUlcd  by  ammonia.  The  biowu  precipitate 
is  iliwiilvft!  by  acetic  scld,  altered,  and  again  precipitated  by  auimuuia.  This 
prstipltato  is  dried,  trratwl  with  aoM  oJoohol,  M  fwparatit  *  Tallow  rmlnmia  |0> 
etaaoe,  sad  lutly  witli  •thor,  which  dissolves  out  tho  manUparalno,  but  !t»v«a  thi 
j*nmrinspenuin«. 

Mcuiapcrraine  form*  whito  seroi-traniipwait,  four-tided,  truncated  prisma,  melt* 
Ing  st  120",  decern  pond  *t  ■  higher  Wiupfralura,  ioaolubU1  in  water,  but  dluolvlnjt 
in  warm  alcohol  and  ether.  Combined  with  8  Home  of  water  It  crystallises  In 
needles  sad  priama.  The  crystals  are  without  any  Uvte  1 10  combination  with  acids, 
salts  may  b*  fom.  ■ 

rixnxiAcn&qwrmiifc  forms foar-aidoi  junta*,  or  radittiuK  ciynullnu'.  uiaMcs,  melting 
at  260",  oud  luldluiiuK  uadocouipoaod.  The  crystal*  are  tolublc  La  absolute  ether, 
iri«nlnh!r  m  water,  and  warmly  anlnhla  in  atllCb 

PiiTmnmitjurrnvne  dissolrct  In  acidi,  but  apparently  without  fortniuL*  definite 
salts. 
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Picrotoxin  behaves  towanU  strong  fatm  lik*  a  weak  acid.  Its  com- 
rounds  with  the  alkalies  nod  alkaline  snrths  are  gunnr  aasl  not 
easily  obtained  pure.  Compounds  with  quinine,  cinchonine,  morphine. 
siryehaine,  and  braeiae  can  be  obtained  la  the  exYetalhne  condition 
Thliit*  enlphurio  acid  transforms  it,  with  aaslnUlatien  of  water,  into  a 
weak  gummy-like  acid,  which  eoenwpond*  to  the  formula  C,,nuOr 
Nitric  acid  oxidises  it  to  oxalic  acid.  Nitropicrotoxin  and  brotno- 
I^toxin,  C„H»(KOi>0ir  "^  CaAr8*!0!**  «"  **  srjfjeopmte 
treatment  be  obtained. 

Conoentreted  eqoeous  eolations  of  alkalies  and  ammonia  deoompoM 
pwrotoxin  full/  on  wining.  It  reduce*  alkaline  copper  antntann,  end 
colours  bichromate  of  poteen  a  beautiful  green.  The  beet  tort  for  its 
presence  is,  however,  aa  follows  :— The  supposed  picrotoxin  is  carefaUy 
dried,  and  mixed  with  thrice  sto  talk  of  saltpetre,  the  mixture  moistened 
with  sulphuric  acid,  and  than  decomposed  with  soda-lyo  in  excess,  whan 
there  ia  produced  a  transitory  brick-red  colour.  For  the  reaction  In 
wceed,  the  picrotoxin  should  be  tolerably  pure. 

Sohttiom  of  picrotoxin  are  not  precipitated  by  the  chlorides  of 
platinum,  mnrcury,  and  gold,  iodsda  of  potassium,  fecro-  and  fatti- 
cyanidea  of  \  ■  ftaarinni,  nor  by  picric  nor  tannic  acids. 

S  590.  Fatal  Done.—  Vcsal*  r  killed  a  cat  ia  two  hours  with  a  doe* 
'13  grin.  (1-8  grain) ;  and  another  cat*  with  the  same  dose,  died  ia  45 
minutes.  Falck  dastroyod  a  young  bound  with  -06  grin.  (OT 
in  24  to  26  minutes.  Giren  by  subcutaneous  or  intravenous  iiijec'joei. 
it  is,  aa  might  ba  expected,  still  more  lethal  and  rapid  in  its  ef  ode.  In 
an  experiment  of  Falck'a,  *03  grm.  (46  grain),  injected  into  a  vein, 
destroyed  a  strong  hound  within  20  minutes;  '016  grm  (-24  pain) 
injected  under  Uie  skin,  killed  a  gainea-pig  in  22  minutes ;  and  '013 
grm.  (*18  groin)  a  hare  in  40  minute*.  Hence  it  may  be  inferred  that 
from  a  to  3  grain*  (12-9  to  19"*  csntigrm*,)  would  in  all  probability,  be 
a  dangerous  doee  for  an  ailalt  person. 

S  601.  Effect*  on  Animals.—  The  toxic  action  of  picrotoxin  on  nan 
and  frogs  ha*  been  proposed  aa  a  teat  The  symptoms  observed  in  nah 
arn  mainly  as  follow*  j — Tha  Ash,  according  to  the  dose,  show  uni 
motions  of  the  body,  lose  their  balance,  and  finally  float  to  the 
lying  on  ono  aide,  with  frequent  opening  of  this  mouth  and  gill -col 
These  symptoms  are,  howwTal,  in  no  way  distinguishable  from 
induced  by  any  poisonous  substance  In  the  water,  or  by  many  dl 
to  which  nab  are  liable.  Nevertheless  it  may  be  conceded  that  in 
case*  the  test  may  be  valuable  —  if,  r.<?.,  beer  be  the  matter  of  r  en  earth, 
none  of  tha  methods  used  for  the  extraction  of  picrotoxin  will  ba  likely 
to  extract  any  other  substance  having  the  poisonous  action  described  on 
fish,  so  that,  as  a  confirmatory  test,  this  may  bo  of  use. 
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Frogs,  under  the  iiiflueUOl  "i"  pir.roloxiii,  btMOM  iirst  uneasy  and  rest- 
Icis,  and  then  somewhat  aomnolent ;  bat  nftor  a  »hort  time  tetanic  con- 
vulsions set  in,  which  might  load  tho  inexperienced  to  imagine  that  the 
animal  was  poisoned  by  strychnine.  Than  in,  however,  one  marked 
distinction  between  the  two — vit,  that  in  picrotoxin  poisoning  an 
extraordinary  swelling  of  the  ablotaon  has  boon  observed,  a  eymptom 
which,  no  fur  tia  known,  is  duo  to  picrotoxin  alone.  Tho  frog  is,  therefore, 
in  Hiix  iiiMt-'iticc,  the  inrwl  ^uii-i Mr  .ilijf.r.l  for  physiological  testa. 

Keer  extract  containing  picrotoxin   i*  fatal   to   (lies;   hut  ao  definite 

i"<iii'*h:    i:r:.       ci     .      i-.inn   from  llil;1,     \i.<  •    many  hlttnr    )  n  i  ■:[•]-■■     (iml'ihly 

quassia)  are  in  a  fciniilar  manner  fatal  to  insect  lifo. 

$  59&  Effects  on  Han. — Only  two  fatal  coat*  of  poisoning  hy  picro- 
toxin are  on  round.  In  \8'20  acvcrnl  men  suffered  from  drinking  rum 
which  had  been  impregnated  with  CocctUu*  ui'/mm  ,■  onu  diod,  tho  reet 
recovered.     In  the  second  case,  u  hoy,  aged   12,  awallnwed  some  of   a 

mm  position    v,:it.'li    wiis    HKi'il    \d\    ] » n  ■mil  11; :    tihli,   tin:    m-tive     principle    "I 

which  was  Coccuim  indicia ;  in  a  few  minutes  the  boy  experienced  a 
burning  tatte,  he  had  pains  in  tho  gullet  end  stomach,  with  frequent 
vomiting,  and  diarrhcea.  A  violent  attack  of  gastroenteritis  aupervnnod, 
with  fever  and  delirium  ;  he  died  on  the  nineteenth  day.  T\wjMst-tti»it--.it 
signa  were  thoso  usual  in  peritonitis :  the  stomach  was  discoloured, 
and  its  coats  thinner  and  softer  than  woo  natural ;  thero  were  also  other 
changes,  but  it  is  obvious  thai,  as  tho  death  took  place  so  long  after  tho 
event,   any   pathological  signs  found   are   scarcely  a   guide   for   fulurn 

§  593.  Physiological  Action.— The  convulsion*  are  considered  to  arise 
from  an  excitation  of  the  medulla  oblongnta ;  tho  vagus  enntrr*  ia  stimu- 
lated, and  causes  spasm  of  the  glottia  unci  slowing  of  the  heart's  leliDB 
during  the  attack.  Rokrig  also  bow  strong  contraction  of  the  uterus  pro- 
duced  hy  pirr'jfonri.  According  to  the  researches  of  Criehton  Browne, 
Mum!  lii,-'r«ih  act*  in  antagonism  to  picrotoxin,  and  prevents  theoonvul- 
dous  in  Wlhniihl  if  the  dOft  Of  pioTOtoiIO  il  not  too  large. 

$  604,  Separation  from  Organic  Matters. — Picrotoxin  ia  extracted 
from  aqueous  acid  solutions  hy  either  chloroform,  amyl  alcohol,  or  ether ; 
the  first  is  tin-  DO«tcOQvinJttlh  Benconedoea  not  extract  it,  if  no]  'loyed 
in  In-  same  manner.  On  evaporation  of  the  solvent  tho  crude  picrotoxin 
Oafi  bo  crystalliaed  out  of  water,  nnd  its  proportiea  examined. 

It  Palm*  has  taken  odvuntapp  of  tho  fact  that  picrotoxin  farms  a  stable 
COmpOQDd  with  freshly  precipitated  I-ud  hydroxide,  by  applying  tin  I 
property  ao  follown :— the  solution  supposed  to  contain  picrotoxin  is  evapo- 
rated to  dryness,  and  the  extract  then  taken  up  in  a  very  little  water, 
acidified  and  nhaken  out  with  itlur  TIih  ether  iw  evaporated,  tin 
"  /.  Fharrn..  (6),  tttt  lfl-20. 
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rrfil  extract  dissolved  in  a  little  water,  the  oqueou*  solution  rJlUresl 
through  animal  charcoal,  and  pro-  ■•  >l  lead  acetat*,  SToid- 

LOfl  I  The  solutiuu  is  Glteml  and  olinkeu  vriUi  frvahly  prepared  lead 
it ydioxidc.  The  load  hydroxide  is  dried  and  tested direct  for  picrotoxia ; 
if  it  doc*  contain  picrotoxin  then  on  adding  to  it  concentrated  HxS04 
a  beautiful  saffron  yellow  is  produced  n*  bright  ru  if  the  subclone*  was 
pure  picrotoxin. 


III.— The  Poison  of  Illlcium  Religlosum-A  Japanese  Plant. 

I  St>5.  A  new  poison  belonging  to  tho  picrotnxin  clan  ha*  been  described  by  Dt. 
A.  Langaanl.  In  18A0,  !i  child  ran  in  Japan  wera  poisoned  by  tho  seeds  of  the 
fZKaftssji  rs/ioiceum;  3  of  tho  children  died.  l>r.  Lsngaanl  dm  moil*  various  «- 
jMriiiuntH  en  tnimsla  with  an  aotlTO  sitract  prepared  by  exhaustion  villi  spirit,  and 
ultimate  solution  of  the  extract  in  water.  Kykiuaun  has  alao  imperfectly  examined 
the  chemistry  of  tho  plant,  and  lias  succeeded  iu  Isolating  a  uiyaLslline  body  which 
La  not  a  glucoaride ;  it  la  soluble  In  hot  water.  In  chloroform,  ether,  alcohol,  and 
aostio  acid,  hut  it  u  insoluble  in  petroleum  ether ;  it  melts  at  ITS',  and  shoes  that 
temperature  gires  on  oily  Nublimnte,  LatiKurd'n  conclusion*  are  lliat  all  ports  of 
the  plant  are  poisonous.  The  polsou  produces  sxolUtion  of  tho  central  appaielua  of 
lb*  medulla  obtonKata  and  clonic  convulsions  analogous  to  those  produced  by  picro- 
luiiu,  iMfWfBj  mi:i1  nVittoiin.  (Worn  the  nmirmirH  r.f  nmr  iilnmim,  tlin  rrflrx  n- 
■  ity  of  frogs  li  diminished,  tho  respiratory  centre  Is  stimulated,  henco  frequency 
of  thv  rssmimtioa.  Small  doses  cause  slowing  of  tho  pulse  through  itimulation  of  the 
vagus  and  of  the  peripheral  terminations  of  the  vacua  ;  in  the  heart  tho  functional 
sotirity  is  later  dumui&ht.nl.  Small  dusca  kill  by  paralysing  the  rnpiiatuiv  ceiitJc, 
Isiun  by  heart  paralysis.  The  proper  ttvstmeut  seems  to  ho  by  chloral  hydrate,  for 
when  animals  are  pohtannd  by  small  bubal  down  it  appaant  in  «»vn  lir>,  althnngu 
when  the  Hose  is  largo  it  hu  no  effect.  —  Utter  rftV  f/i/twirkting  run  JnyaniM-htm 
SUntanu  {Illitium  rWiywrum,  8iob.),  Virth.  Arckit\  Bd.  bnrxrt,  1881.  8.  222. 


IV.-Picric  Acid  and  Picrates. 

-OH 

J  596.  Picric  Acid,  GjRJgflp  or  C6HjC  is  trimtrophonol ;  tt 

^<N*0,)3 
forma  a  numbor  of  nctlte,  oil  of  which  are  more  or  leas  poiaonoua.  licrio 
acid  is  much  used  in  tho  arts,  especially  a*  a  d>'0.  Tho  pure  aubutancc 
is  in  the  furni  <>f  pah-  y.'llmr  crystals,  not  very  soluble  in  cold  water,  but 
readily  soluble  iu  hot  water.uud  readily  Boluble  in  benzune,  uthrr,  and  potro- 
loura  other.  Tho  solution  ie  yollow,  tastes  bitter,  and  Uyca  animal  fibres, 
such  as  wool ;  but  it  can  hi?  washed  out  of  plant  librus  such  us  cotton. 

§  037.  Effects  of  Picric  Acid,— Tin:,   leld  aud  its  wdu  have  a  ten- 
dency to  decompose  the  elements  of  the  blood,  and  to  produce  melius!- 
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moglobin;  picric  acid  is  also  on  wxcitor  of  thn  nervous  system,  prodm  lug 
convulsions.  To  thcac  two  effccU  must  bo  added  a  third ;  in  acid  solu- 
tion it  has  a  strong  affinity  for  albumin,  so  that  if  it  moots  with  an  acid 
tiftniio  ii  c  null  ni'  with  the  ttarae,  mid  in  this,  way  local  necrose*  are  set 
\\  Tin?  action  on  albumin  in  *omowhat  woftkftnnd  by  tin?  reduction  in 
the  body  of  part  of  the  picric  acid  to  picramiuic  ocid  CH/NOj^XIIyOII, 
a  suhstnuco  that  does  not  so  readily  form  compounds  with  albuminous 
matter*.  Boaos  of  0*5  to  0'9  grm.  (about  8  to  14  grains)  may  be  taken 
several  days  in  aucceasion  without  marked  ayrapUmis.  Ultimately,  how- 
Offer,  what  is  kn  »wn  »'■  "  [norn'  j.uimlici  '  appears,  the  conjunctiva  and 
the  whole  akin  being  stained  more  or  less  yellow.  The  urine,  at  liretof  a 
dark  yellow,  b  later  of  a  red  brown  colour.  Dyspepsia,  with  flntuli-niv.  :in<l 
an  inclination  to  diarrhoea  luvo  been  noticed.  A  single  dose  of  a  gmonu 
(15*4  grains)  cat  wed  in  a  case  described  by  Adlor*  pain  in  the  stomach, 
headache,  weakness,  diarrhoea,  vomiting  of  yellow  matters,  quickening 
and  aftvrwarda  slowing  of  the  pulse;  the  skin  was  of  a  brown  yellow 
colour,  and  there  wero  nervous  symptoms.  The  urine  was  ruby  red.  In 
both  fasces  arid  urmc  plftrfd  idd  could  be  recognised.  The  excretion  of 
pnnV  .-irul  i':»ntimifil  i  n  -:■  iliiyn.  A  microscopical  pxamination  of  ihw 
blood  showed  a  diminution  of  tho  red  blood  corpuscles,  on  increase  in 
tbo  white.  Cheron  t  hat  .|«^  nlx-d  a  case  in  which  tho  application  of 
040  grm.  (6'9  grains)  to  the  vagina  produced  yellowness  of  the  skin  in 
mi  hour,  and  the  urine  was  ulau  coloured  red.  Erythema,  somnolency 
burning  and  Mimrtintf  in  the  stomach  and  in  the  kidneys  were  also 
noticed. 

§  598.   Tests. — Picric  acid  is  easily  separated  from  either  tissues  or 
"tln.r  'ji^ank  mUMffltl      Thntr  in  — fffftrfl  wUh  sulphuric  acid  ami   th*n 
treated  with  \)b   per  cent,  alcohol ;  tho  alcohol  ia  filtered  off,  distilled, 
and  the  residue  treated  with  ethor ;  this  last  ethereal  extract  will  ana 
tain  mi)  piciu-  iiciil  i.l ni  inq  1*  present. 

If  the  ether  extract  contain"  much  impurity,  it  may  be  neceasary  to 
drivo  off  tho  other,  and  to  toko  up  tho  rceiduo  with  a  little  warm  water, 
then  to  cool,  filter  through  a  moistened  Altar  papar,  and  test  the  aqueous 
solution.  Picric  acid,  warmed  with  KON  and  KHO  gives  a  blood-red 
colour,  from  the  production  of  ieo-ptirpumto  of  potash.  Ammoniacal  copper 
eulphuto  forms  with  picric  acid  y allow  -green  crystals  which  strongly 
refract  tha  light.  If  n  solution  of  picric  acid  be  reduced  by  the  addition 
of  a  hydrochloric:  acid  solution  of  stannous  chloride,  the  subsequent 
addition  of  ferric  chloride  produces  a  blue  colour,  due  to  tho  formation 
of  amidoimidophenol  hydrochloride  C0H:OH(NII  ><  Ml )  HC1. 


•  ir,rtur.mAi.   Wcrh..  18*0,  *  IB. 

+  J.  CbwCD,  Jffvrn.  <U  TMr.,  ]«&0.   JJl. 
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V.—  Cicutoxin. 

$  699.  Tho  C%ruta  n/wo,  a  not  vary  common  umbelliferous  plant 
growing  in  moist  [Jar**,  in  eoctremely  pnwonnmv  It  w  from  .ttai  feet 
in  height,  with  white  flowers ;  the  umbcU  aro  Urge,  the  UoTeo  are  tri- 
partite, the  leaflet*  linear  lanceolate  scute,  serrate  decurrent ;  tho  calyx 
has  five  leaf  like  teeth,  the  petala  are  obcordat*  with  an  influx  point; 
t)ie  carpel*  have  five  e»pial  hroud  HuUenrd  hIt.  wi:h  -  >.ii.iry  stripe*. 
Itohni  *  succeeded,  in  1$7G,  in  Mparatingan  tcttfl  ptioctpl)  END)  thia 
plant  The  root  wjw  <lri««l,  liowdorod,  ftnt^  exhausted  with  other;  on 
evaporation  of  tho  other  tlw  extract  was  taken  up  with  alcohol,  and  sfter 
several  day*  standing  tho  tiltnttr  ww  treated  with  peLroIeum  ether;  after 
removing  the  petroleum,  the  solution  wu  evaporated  to  dryness  in  a 
vacuum  ;  it  wus  found  to   bo  a  rwinoun  mass,  to  winch   wa«  given  the 

'.t'trin.     Hwm  fnlly  soluble   in   ftlaofcol,  er.her,   01  chlCD 
and    WM  vi't\   juiiHMiiMijv,  Imt,  what  lU  exact  chemical    nature    n 
ntill  unknown. 

J  600.  Effect*  on  AnimaU.— Snbeutanooualy  injected  into  frogs,  cicu- 
toxin act*  something  like  piemtoxm,  and  ■•mii-thin^  like  tin*  barium  com* 
pound*.  Ton  to  fifteen  miiiutea  after  the  injection  Lhu  in:  mid  awumrs  a 
peculiai  posture,  holding  the  legs  eo  that  the  thigh  ia  stretched  uut  far 
from  tho  trunk,  und  tin*  leg  at  right  auglea  with  tho  thigh ;  voluntary 
motion   t«  nnly  induced   by  the  stmn£c*r    mmiuli,   and   when  the   frog 

l-iili;'-,      .i  •      l:ill       dtJttll      [iluili|        1.  itll       .til!I>      Mn-trhrd-olit      Inilli-.        '  L' 1 1  •  ■ 

frequency  of  breathing  io  iucreaaed,  the  muscles  of  the  abdomen  are 
thrown  irit-  ■  nuitnietmn,  '""1  the  lung*  being  full  of  air,  on  mechanical 
irriULinn  there  in  a  |w.uhar  loud  iry,  le|« ■  e .* : ■  ■ : ■  u|kui  tlif  air  being  forend 
under  the  condition  detailed  through  the  narrow  glottis.  Tetanic  con- 
vuloiona  follow,  gradually  paro«ii»  of  the  extremities  appears,  and,  lastly, 
full  paralysis  and  death ;  theso  symptoms  are  seen  after  doses  of  from  1 
U»  2  mgrtn*.  The  lethal  dnan  for  cnU  i*  hImiiiI.  1  efHnrfgTTB  per  kilo. 
Diarxhrra,  salivation,  and  frequent  breathing  aro  first  eueu,  aud  aro 
followed  by  tome  and  clonic  convulsions,  tlicn  there  ii  in  intei Tttl,  faxing 
which  there  in  heightened  excitability  of  reflex  nction,  so  that  noiaas  will 
excite  convuUuous.  Small  doses  by  exciting  the  vagus  slow  the  pulan  ; 
larger  doeoe  quicken  the  pulse,  nod  raise  tho  arterial  pressure.  Cicutoxin 
upposed  to  act  Hpociftlly  on  tho  mod  alio  oblongata,  while  tho  spinal 
cord  and  tho  brnin  are  only  secondarily  affected, 

§601.  Effects  on  Man.-   K  A.   Kdek  wjw  uhle  to  collect  thirty-one 
ooow  of  poisoning  by  cicuta;  of  these   14  or  ib-2  pnr  pent,  died-     The 
symptoms  ore  not  dissunilur  to  those  described  in  onimola.     There  ore 
•  Anh.  i  .  nd.  v.,  wo. 
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pain  rind  burning  in  the  stomach,  nantcn,  vomiting,  headache,  and  then 
tetanic  convulsions.  The*c,  in  some  cane*,  one  very  severe,  anil  resemble 
thow  induced  by  strychnine ;  but  in  a  few  caeea  there  is  early  coma 
without  convulsion*.  There  ie  atao  difficulty  or  tiMOlnlM  IgyiMBly 
of  swallowing.  In  fatal  cases  the  respiration  harnmea  fitertnrniia,  the 
pulse  small,  the  pupils  dilated,  uml  the  face  cyanotic,  and  death  occur* 
within  sonic  four  hours,  and  in  a  few  case*  latoi.  The  fatal  dono  is 
unknown. 

§602,  Separation  of  Cicutoxin  from  the  Body —An 
he  made  to  extract  cicutoxin  from  the  titMues  on  the  miim1  plfatfpiM  tf 
thooo  by  which  it  hoa  been  separated  from  the  plant,  and  identified  by 
physiological  experiment*.  In  all  recorded  case?,  identification  ha*  been 
neither  by  chemical  nor  physiological  aidw,  bat  by  the  recognition  of 
portion*  of  the  plant 


VI.—  JEthusa  Cynapium  (Fool's  Parsley). 

%  603.  This  plant  ha*  lonjf  been  considered  poisrmou*,  and  u  number 
of  cnaee  are  on  record  in  which  it  L*  alleged  that  death  or  illn<jw  resulted 
from  jtfl  use.  Dr.  John  Harlcy,*  however,  in  an  elaborate  paper,  boa 
satisfactorily  provod  the  innocence  of  this  plant,  and  has  analysed  th» 
cum-*  rm  record.  He  lias  experimented  on  himself,  on  animals,  ami  DO 
men,  with  the  expressed  juice  and  with  the  tincture.  The  result*  were 
M .ir»ly  negative :  Home  of  tho  published  coaes  he  refew  to  conium,  and 
others  to  aconite. 


VII.— (Enanthe  Crocala. 

$  604.  Tho  Water  Hemlock. t— This,  a  poisonous  umbelliferous  plant, 
indigenous  to  England,  and  growing  in  moist  places  such  an  ditches,  <Vc, 
fa  in  flower  ii  the  month  of  AugiiHt.  It  umiiinlftl  somewhat  celery,  and 
the  root  i*  Miim-tliiiiw  like  tin  [Hiraiiip,  for  which  it  has  been  eaten.  All 
parte  of  the  plant  arc  raid  to  be  poisonous,  but  tho  loaves  and  Malic*  only 
slightly  so,  whilo  the  root  is  very  doadly.    We  iini-irtunately  knownotbing 

*  St.  Thci/uu*  ffonpikil  Report*,  17.8.,  If*.';. 

■f  Tint  ijrUwf  tnMJM  mi  (MAftoning  by  the  water-hem  i«<-lc  in  by  \v«pf«r.    Cicuux 

Aquat.  HiMoriaet  Nam,  US7U  ;  Tor  com*  av#  Trojanowaky,  Ikirp.  wurf.  Zta.t  1 AT0  ; 
Meyw,  AM    .-'.'./  ./    ftiHSMH,  18*9  .  BchlaaaM  in  t'upar'a  WochmxArift,   I 
Maty,  (SUer.  mtd  JFocAoMrAr..  lft*  i  ;  Radgolcy,  Montrral  mad.  Cos.,  18-44  ;  VnnW, 
P'irrU/j.  i\  180:- ;  riampfj  'V.i.  fJinrm.  £ftfp.,  187fi  ;  ami  tho  trntim  of 

Taylor  and  etlivn. 
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w  liatcvcr  about  Ike  active  principles  of  the  plant,  it*  chemistry  La*  yet  to 
bo  worked  out    M.  Tonluioiiche  {Cm.  JM.a  1«46>  has  recorded  aa  the 

expert  amployed  in  tbe  om,  ah  atteapt  id  murder  by  u**ng  the  o**ns*Mo 
as  a  joiaon  :  ii  uomiui  scraped  the  nx«  into  her  h  abend's  soap  with  «Til 
latent,  but  the  taste  was  unpleasant,  tod  led  to  the  detection  of  the  crinas*. 
The  root  has  been  tiwtaktn  several  tunc*  for  parsnip  and  other  edible 
root*,  and  has  thus  led  to  poisonings.  The  ease  of  36  soldiers  toiaoood 
in  tin*  way,  in  176ft,  haa  been  recorded  by  Orflla  ;  there  wu  one  death. 
In  1803  three  soldiers  were  poisoned  at  Brest — 1  died.  In  Woolwich 
tteasey  witnessed  the  poisoning  of  21  oonTJets  who  ale  the  root*  and 
lea  Tea  of  the  plunt — 6  died.  In  1858  there  were  several  oaQora  pfltotttd 
in  a  similar  way — 2  died;  while  there  have  been  numerous  c**«  in  which 
the  plant  hae  been  partaken  of  by  children. 

g  Gut).  The  effect*  of  the  poison  may  be  gathered  from  a  cote  of  potao*- 
ing"  which  occurred  in  1.S82  at  Plymouth;  a  Greek  asilrir,  Aged  thirty, 
found  on  the  coaet  what  he  considered  "  wild  celery,"  and  ate  pen  of  the 
root  and  some  of  the  stem.  Two  hours  after  this  ho  ate  a  good  meal  and 
felt  perfectly  well,  but  fifteen  minutes  later  he  suddenly  and  violci  tly 

roariftsdj  the  whule  coritAUls  of  the  Stomach  wan  •  "inpletely  evacuated. 
In  live  minutes  ho  wae  completely  unconscious,  and  had  muscular  twitch- 
ing* about  the  limbe  and  face.  There  woe  a  copious  How  of  a  thick 
tenacious  mucus  from  the  mouth  which  hung  about  the  lips  and  clothing 
in  viacid  urines.  Twenty-four  lioura  after  the  poisoning  ho  waa  admitted 
into  the  South  Devon  Hospital  apparently  semi-comatose  ;  his  leg*  dragged, 
and  ho  had  only  feeble  control  of  them  ;  the  extremities  were  cold,  but 
there  wuk  general  fret*  sweating.  He  could  lw»  mused  only  with  difficulty. 
There  were  no  spasms,  the  pupils  were  diluted  and  sluj^ish,  the  respira- 
tion only  H  per  minute.  Twelve  hours  after  admission  he  became  warmer, 
and  purepirvd  freely ;  he  slept  contmuou«ly,  but  could  easily  be  roaaod. 
(in  tin-  I<>1!  mnr;  il;iy  Iih  waa  quite  conscious,  uud  made  a  good  recovery 
Two  compAciona  who  had  also  oaten  a  emallor  quantity  of  the  bemh 
drupwort,  caca[»od  with  soma  numbing  sensations,  ami  imperfect  control 
over  the  uxtremitiev.  In  the  Woolwich  cases  the  symptoms  seem  to 
havo  been  something  similar  ;  in  about  Lwcnty  minutw,  one  mnn,  wltfcoal 
any  apparent  warning,  fell  down  in  strong  convulsions,  which  soon  ceased, 
although  he  looked  wild  ;  a  little  while  afterwards  his  face  beoamo  bloated 
and  livid,  hw  hmnthinp;  stertorous  and  convulsive,  snd  he  died  in  live 
minutes  after  the  first  symptoms  had  set  in,  A  second  dim!  with  -miliar 
symptoms  in  a  quarter  of  an  hour  ;  a  third  died  in  about  an  hour,  u  fan  in 
in  a  littlo  more  then  an  hour;  two  other  cases  also  proved  fatal,  one  in 
nine  days,  the  other  in  elevmi.  In  the  two  lust  casr!*  there  were  sign*  of 
intestinal  irritation.  The  majority  of  the  others  fell  down  in  u  state  of 
•  lunat.  Doc.  18,  1382. 


L 
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insensibility  with  convulsions,   the;  ufler-aytuptouia   being  more  or  less 
irritation  of  the  intestinal  canal. 

$  606.  Poet-mortem  Appearances.  —  It  was  noticed  in  tho  Woolwich 
cues  that  those  who  died  quickly  had  conation  of  tho  wrehral  \-essi«K 
and,  in  out  iualauee,  there  ww  fVtB  tttnfMtfofl  of  Wood,  but  the  man 
who  died  first  of  all  had  no  congestion  of  the  cerebral  vessels.  The 
lining  membrane  of  tho  wind-pipe  and  air  tubes  was  intcnsoly  injected 
with  blood,  and  the!  lung*  wcro  gorged  with  fluid  blood;  the  Hood  in 
the  huart  was  black  and  fluid.  The  atomach  and  intestines  in 
nally  of  a  pink  colour.  The  mucous  membrane  of  tho  stomach  was  ttOofa 
corrugated,  and  the  follicle  particularly  enlarged.     In  tho  tVO  protected 

MS6S    lilt'    Mui'ilrll     W;u     !til.     I't'il/irlU't     lliTivn  iIK.    hill.     \\\«     Vi\iS«l|    ■  >!     !'i'' 

brain  were  congested. 


VIII.-0I1  of  Savin. 

g  607.  The  leave*  of  the  Salrina  communis  {Junijaru*  Mnna),  or 
common  savin,  an  evergret-n  **1iruli  lo  1m  found  in  many  gardens,  contain* 
a  volatile  oil,  which  lion  In-'  ■  1:  li  ml  properties.  Bftrfo  leaves  oxo 
occasionally  used  in  mcdiciw,  maximum  dose  1  grm.  (15*1  grains). 
There  is  also  a  tincturo — maximum  dose  3  c.c.  (about  45  m ins.)— and 
an  ointment  made  by  mixing  eight  part*  of  snvin  tops  with  three  of 
yellow  wax  and  sixteen  parte  of  lard,  melting  and  digesting  for  twenty 
minutes,  and  then  straining  through  calico.  Tho  oil,  a  tincture,  and  an 
ointment,  are  officinal  pharmawiii.-ni  preparations 

The  oil  mi  .;  ,11  ■•oiitjiiiied  to  the  extent  of  about  2  jwr  emit  in  tlie 
loavoa  and  10  per  cent,  in  tho  fruit,  It  has  a  peculiar  odour,  its  specific 
gravity  is  '89  to  "94,  and  it  boils  at  155*  to  160*.  An  infusion  of  savin 
leaves  (the  leaves  being  drunk  with  the  liquid)  is  n  twpulnr  and  very 
dangerous  abortive. 

It  is  stated  by  Taylor  that  oil  of  savin  has  no  abortive  effect,  save 
that  which  is  to  be  attributed  to  its  general  effect  upon  the  system,  but 
this  is  erroneous.  Rcihrlg  found  that,  when  administered  to  rabbit*,  it 
had  a  very  ovidont  effect  upon  tho  pregnant  uterus,  throwing  it  into  a 
tetanic  contraction.  The  action  waa  evident  after  destruction  of  the 
spinal  cord.  Tho  plant  causes  great  irritation  and  inflammation,  whether 
applied  to  tin'  ekiti  or  taken  internally.  The  symptoms  are  excruciating 
pain,  vomiting,  and  diarrhoea,  and  tho  person  dies  in  0  kind  of  collapse. 

In  a  caso  in  which  tho  author  was  engaged  same  year*  ago,  a  woman, 
pregnant  by  n  marri'Ml  nmrt,  took  an  unknown  rjmmlity  of  infusion  of 
savin  tops.  Sbe  was  violently  sick,  suffered  great  pain,  with  diarrhcda, 
and  died  in  about  2G  hours,    Tho  pharynx  was  much  reddened,  and 
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th*  gullet  6v«n  «oagwt#d ;  tfi»  aomwh  wu  influnod,  and  cosjtain+d  flora* 
gnwnUh  mattr,  in  which  the  author  wu  nMn  to  detect  sarin  tops,  as 
well  JUtO  wpaiate  by  distillation  a  few  drops  of  a  *tron£  savin.- like  smell- 
ing oil.  The  time  which  would  elapse  between  the  "wallowing  of  Uie 
poison  and  the  commencement  of  the  pain  wu  an  iaoforUnl  fact" 
this  case,  for  the  man  wu  accused  til  having  supplied  her  wilL  the 
infusion.  From  the  redness  of  the  pharynx,  and,  Konerallv.  the  rapid 
irritation  caused  hy  «th«ronl  oils,  tho  author  wu  of  opinion  that  but  a 
faw  minute*  must  havn  |Mtss«d  bstwsen  tho  taking  of  th*  liijnii  and  th* 
■ansaiion  of  considerable  burning  \ma,  although  it  is  laid  down  in  soma 
works,  as  for  example  ralck's  Toxicc&ogie,  that  commonly  the  symptoms 
do  not  commenoe  for  ceveral  hours.     Symptoms  which  huTa  btcn  notioed 

■..'!    ■      in-        <>),.<    .  ,,n   nl.iiMr   irrii.imr   «■!    Mi.'    urinary  <r.'U-. 

BOCfe  lie  strangury,  bloody  urine,  6Y&  ;  in  a  few  cam  vomiting  of  blood* 
■  ■   Dtb' r-'  'thwin,  convulsions,  and  coinn.     Douth  may  occur  within 

12  hours,  or  may  be  postponed  for  two  or  three  day*. 

§  1JO8.  Post-mortem  Appearance*. — More  or  lw«  ii 
bowels,  stomach*  and  intestinal  tract,  with  considerable  congestion  of  the 
kidney*,  nro  lhe  eigne  usually  found. 

$  $09.  Separation  of  the  Poiaon  and  XcletiUflcaUoiL— Hitherto  reli- 
ance h»k  Ik'-cii  phured  riitircjy  on  the  finding  of  the  suvin  tops,  or  QO 
odour  of  the  oil.     There  U  nn  reliable  rhemical  tr^t, 


lX.-Croton  Oil. 

§  610.  Croton  oil  is  an  oil  expressed  from  tho  seeds  of  Croton  tigii 
a  plant  belonging  to  tho  natural  order  E"f>ftorbiae&r9  growing  in  the 
Watt  Indies.  The  seeds  are  oval  h  ►lisp*',  not  unlike  castor-oil  aeada, 
ami  about  flgtt  rigbtha  of  an  iin-h  in  htngth.  Hoth  the  h,»-i)>  ami  tin- 
oil  are  very  poieonoun.  Tho  chemical  composition  of  croton  oil  can 
scarcely  bo  considered  adequately  settled.  Tho  most  recent  viow,  how- 
ever, satina  to  be  that  it  contain*  a  fixed  oil  (G,HuO:)  with  certain 
glycerides.*  On  saponifying  and  decern  poniiu.'  tbo  auap  a eerie*  of  vulntilc 
fatty  acids  can  Iw  ilistillcil  over,  the.  principal  of  which  an  mnthyl 
crotonic  acid,  with  small  quantities  of  formic,  acetic,  i-io-rmtyrie,  valeric, 
and   ]icrhnps  propionic,  anil    (rata    iids.1     The   peculiar  properties  of 

•  G.  Schmidt,  Amh.  Maw.  [8]  13,  2U  ■.>•."».  S.-hlipps,  LUMf/i  .jaaarsH,  105,1. 
Oouthw  and  Frohlich,  Ziiixhri/tf.  CVm. ,  1*70,  33  snd  649  ;  Journ.  Ourm.  Axfety, 

NUh't.  my, ,..  m, 

t  BtntflMtl  btl  found  0*55  per  cent,  of  uasa|iuiilualiU>  umlUr  in  i-roton  oil. 
tvrwkowiuch  K*Tes  the  Iodine  vain*  101' 7  tn  104*7,  and  solidifying  point  rw  18'fl*- 
19'0\    ((*  ■■'/**  tf  tkt  (Nit,  Fat*,  and  nam,  by  K    Bcotdikt,  tr*n«l»twi 

sad  enlarged  by  J,  Lcwkoiritooli,  London,  1806.) 
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croton  are  due  tutbor  to  the  fixed  oil  than  to  the  volatile  principle*. 
The  only  officinal  procuration  10  tin*  British  pluinnocopceia  is  a  "crofon  oil 
MnftM  Mf*  QOnfatofag  one  part  of  erot/m  oil  to  seven  of  equal  part*  of  oil 
of  cujuput  .nit]  rectified  «|iii it. 

§  611.  Dose.— Tho  oil  is  given  medicinally  on  a  powerful  purgative  in 
dotes  up  to  65  mgrms.  (about  a  grain).  It  U  unci  externally  as  an 
irritant  or  vesicant  to  the  skin.     A  von  would   be   from 

lifteen  to  twenty  times  the  medicinal  dose. 

Effects.  —Numerous  cases  of  poisoning  from  largu  doeoa  of  oroton  oil 
m  recorded  in  medical  literature,  hut  tho  mitrerers  have  mostly  recovered. 
Tim  symptoms  are  pain,  and  excessive  purging  and  vomiting. 

In  the  case  of  a  chemist,*  who  took  half  an  ounce  of  impure  croton 
oil  instead  of  cod-liver  oil,  the  purging  was  very  violent,  and  ho  had  BON 
than  a  hundred  stools  in  a  few  hours;  there  was  a  burning  pain  in  the 
gullet  and  stomach,  the  skin  was  cyanosod,  the  pupils  dilated,  and  great 
faintnesH  and  weakness  were  felt,  yet  tho  man  recovered.  A  child,  agod 
!i::i',  recovered  from  a  teaapoonful  of  tho  ofl  given  by  mistake  directly 
afUr  a  full  iitrjil  of  lni'.:iil  tLciil  milk.  In  live  minutes  thurc  were  vomit 
ing  and  violent  purging,  but  the  child  was  well  in  two  days.  A  death 
occurred  in  Paris,  in  1839,  in  four  hours  after  taking  two  sad  a  half 
drachms  of  thy  oil.  Tho  symptom*  of  the  sufferer,  a  man,  were  thou* 
just  detailed,  namely,  burning  pain  in  the  stomach,  roudfi&B£  aJ&d  ptllglllg. 
Sflgulttl)  enough,  no  marked  eh»hK«  waj  QOtiood  i&  tbfl  HMOQfl  mem 
brane  of  tho  stomach  when  examined  after  death.  An  aged  woman  died 
in  3  day*  from  a  leaspoouful  of  KOtou-oi  enihrocntimi ;  in  ilii*  •■  :i ■  ■■ 
there  woro  convulsions. 

In  tho  caao  of  fag.  v.  Mawcy  and  Ftrraud^  the  prisoners  were  charged 
with  causing  the  death  of  u  man,  liy  jioiaoniiig  his  fitfwl  with  jalap  mid 
six  drops  of  croton  oil.  The  victim,  with  others  who  luid  partaken  of 
the  food,  suffered  from  vomiting  and  purging  ;  ho  became  hotter,  but 
was  subsequently  affected  with  inflammation  and  ulceration  of  the  bowels, 
of  which  he  died.  In  this  caws  it  was  not  clear  whether  the  iuluuiimi- 
tion  had  anything  to  do  with  the  julap  and  croton  oil  or  not,  and  the 
prisoners  wen*  acquitted.  1"  a  criminal  case  in  the  Unit.-  i  Mates,  % 
mil,  :uii! ii-t .-.!  to  Lrfok,  w.i-  1  hwn,  wbm  IntoxtoettJ,  2  .  :m«  hm  1  of  .Totnn 
oil  in  a  glass  of  whisky.  Ho  vomited,  but  was  not  purged,  and  in  about 
twelve  hours  was  found  dead.  Tho  muooue  membrane  of  the  stomach 
and  (raiall  iutostines  proved  (<•  •"  much  uillamed,  uul  in  80BU  i>art» 
eroded,  uid  crntJtn  <>il  was- separated  from  tin-  hUmiimcIi. 

j  612.  Postmortem  Appearances. — Inflammation  of  the  stomach  and 
intcatinea  arc  the  signs  usually  found  in  man  and  animals. 

•    /Wiry/  iIk  Thtrtxjiwl.,  May  lflftl. 
t    UrJtUi,  t.  L  p.  108. 
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g  613.  Chemical  Analysis.— The  oil  may  bo  separated  from  the 
tents  of  the  stomach  by  ether.  After  ovajiorauon  of  tho  ether,  lb* 
Wintering  or  irritant  properties  of  tho  oil  should  be  essayed  by  placing  a 
droplet  on  tbc  inside  of  the  arm. 


X.— The  Toxalbumins  of  Castor-Oil  Seeds  and  of  Abrus. 

5*1  J,  The  Toxalbumin  of  Castor-Oil  Beedi.— In  castor-oil  1444s, 
beside*  tin*  well-known  purgative  oil,  there  exists  an  albuminous  body 
intensely  puibonuu*.  which  has  been  carefully  investigated  by  Siillmark,* 
under  the  direction  of  Robert  f  Injected  into  the  circulation  it  is  tnoare 
pomonous  than  strychnine,  prussic  acid,  or  arsenic ;  and  since  ths  pressed 
seeds  nrn  without  taste  or  smell,  this  pnisnn  has  peculiar  dsngars  of  its 
own. 

It  is  essentially  a  blood  poison,  coagulating  the  blood. 

The  blood,  if  carefully  freed  from  all  fibrin,  is  yot  again  brought  to 
conpulntion  by  a  small  amount  of  tins  body. 

If  coator-oil  needs  arc  eaten,  &  portion  of  tho  poison  is  destroyed  by  tho 
digcetire  processoe ;  a  part  is  not  tbuH  destroyed,  but  is  absorbed,  and 
produces  in  the  hlood-vetsols  its  coagulating  property.  Whore  this  takes 
pluce,  atan  natnrslly  form,  Waiijw  isolated  flmnll  Areas  nre  deprived  of 
their  blood  supply.  These  sreas  thus  becoming  dead,  may  be  digested 
hy  the  gastric  or  intestinal  fluids,  and  thus,  weeks  After,  death  may  be 
produced.  Tho  symptoms  noted  nre  nausea,  vomiting,  colic,  diarrhea, 
tansejrarja,  ll»it>t,  bottUn,  bsqoaal  pulse, sweaU,  headache,  jaundice*,  mid 
death  in  convulsions  or  from  exhaustion.     Animals  may  bo  made  immune 

).v  !«■■  h:i :  iii'-in  carafnUy  vltfa  anaO  dotsaj  padnj  (j  tow  nd 

The  pfMt-morirm  appearances  are  ulceration  in  tho  stomach  and  Intes- 
tines. In  animals  the  appearances  of  haunorrhogic  ganLro-cnt'in!  wirh 
diffuse  nephritis,  hasmorrhnges  in  the  mesentery  and  so  forth  have  been 
found. 

g  615.  Toxalbuniin  of  Abrus. — A  taxalbumin  Is  found  in  tho  Alru* 
prtcatvriu*  (Jequirity)  which  causes  rjaft*  rimffat  effects  aud  symptoms. 
That  it  in  not  identical  is  proved  by  the  fact  that,  though  unimals  may 
become  immune  by  repented  dose*  of  Jequirity  again j-t  "  Abrin,"  the 
similar  lubstnuce  fruin  castor-oil  seeds  only  confers  immunity  against  ths 
toxalbuniin  of  those  seeds,  and  not  against  sbrin;  and  similarly  abrin 
confer*  no  immunity  against  tho  cantor  albumin.  Either  of  these  sub- 
stances  spplied   to  tho  conjunctiva  produces  coagulation  in  the  vessels 

4  H.  Sttllioark,  Dorp.  Art>.,  Bd.  iii„  1889. 
t  Kolwrt's  Uhrbuch,  43*-  *5C. 
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and  a  secondary  inflammation,  to  which  in  the  case  of  joquirity  ha*  boon 
given  the  name  of  "  joquirity  ophthalmia."* 

Th»  geiliml  effect  Of  Mhmm  .i;h<t:ir.r.'*.  nliil,  :ilidVO  all.  rht*    ClirioiM    fail 

ikac  ft  person  inay  acquire,  by  use  it  certain  iiuiuumtv  from  otherwise  fatal 
doao*  h  so  similar  to  poisonous  products  evolved  in  tho  ay  atom  of  persona 
suffering  from  infectious  fever*,  that  they  hnve  excited  of  Into  year*  much 
interest,  and  a  study  of  their  methods  of  action  will  throw  light  upon 
many  diseased  processes. 

At  present  there  are  no  chemical  moans  of  detecting  tho  presence  of 
the  toxolbumins  mentioned.  Should  they  be  ever  uned  for  criminal  pur- 
poses, other  n  vide  nee  will  have  to  tie  obtained. 


XL—  Ictrogen. 

§  616.  Ictrogea. — Various  lupins,  c.9.,  Lupinus  tuteu*,  L,  awrusfi/oliiu, 
L.  thermit,  L.  linifoliu*,  L.  hireutue,  contain  a  substance  of  which  nothing 
chemically  is  known,  save  that  it  may  be  extracted  by  weakly  alkaline 
water,  and  wliich  has  been  named  "  ictrogea  " ;  this  must  not  be  confused 
with  the  alkaloid  of  lupins  named  "  lupinine,"  a  bitter  tasting  substance. 
Id  large  doses  a  nerve  poison,  lctrogen  hue  the  unusual  proporty  of 
acting  much  like  phosphorus.  It  cause*  yellow  atrophy  of  the  li\-r, 
and    produces   the    fulluwiiig   symptoms; — Intense    jaundice,    at    first 

n!  11-.;. 'Hii  nt  <.{  i!.i:  liver,  ofttrwatdi  oa&tnotkaj  BoonolaBoa,  f<: •■  ■  r, 
paralvflifl.  Tho  uriua  contains  albumen  and  the  constituents  of  tho  bile, 
Afl'T  death  thorn  in  found  to  be  parenchymatous  degeneration  of  tha 
hcurt,  kidneys,  muscles,  and  liver.  If  the  animal  has  suffered  for  Mima 
time  the  liver  may  be  cirrhotic, 

Hitherto  the  cases  of  poisoning  have  benn  confined  to  animal-;  Many 
thnuaaiidM  nf  *1mh  |i  ;md  a  f*w  horse*  and  deer  have,  according  To  KoWt, 
vliird  in  lirinmn>  frOO)  r.tii;-  lupu;  101111  PnitDM  Ufa  million  Upon 
the  active  principles  of  lupins  may  be  obtained  by  referring  to  tho  fol- 
lowing treatises: — G.  Schneidetuuhl,  /)i>  lupincn  Krankhcit  drr  Schaja ; 

VMHUjef.  Thirrant*.  Ser.  0,  Heft.  4,  Leipzig,  1883.  C.  Arnold  and 
G.  Sehnoidcinuhl,  Vitritr  Beitrag  tur  KhmttHung  dor  Urtacht  n.  <U* 
Wcaww  der  Lupino*??  Lunoburg,  IW$  ;  Julius  Lowontlml,  ('■•'■>■  tfjfl 
phy$iol.    \l     toxical     Wirhr  Lupinenalkahddc,     Inaug-Dw., 

Konigsberg,  1888. 

•  Heior.  UelUa.  Ikr  gifligc  £xtecc,akorycr-.<Win  u.  mum  Wittc%tt\Q  auf  daj  Hint, 
IrnMylH*-,  Dorptt.,  1891. 
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XII.  -Coilon 


§  617.  Cotton  seode,  used  u  an  adulterant  to  linseed  cake,  Ac,  have 
caused  tho  death  of  aheep  and  calve*.     Cotton  seeds  contain  ■  poison  of 
b  ii u tiling  i*  chemically  known,  eavtv  that  it  is  poisonous.     It  pttxlueaa 
amriuia  and  cachexia  in  animals  when  given  in  unall  repeated  dove*. 

After  death  th>>  '-lungos  art,  under  the*e  drcumstanoea,  oonamed  to 

tho  kulnoy  ;  thoso  organs  showing  all  th*  aigna  of  aaphntu.    If,  however, 

Mill  ha*  Bjfttftl  a  law?  'lUMitity  of  cotton  *«cd\  \\»a  there  U  gaatro- 

enteriti*,  as  well  oj  inflammation  of  the  kidneys. 


xill     Uthyrus  S&tSvus. 

$018.  Various  species  of  vrtchliups  such  as  Jl  •o/iriu,  /*. 
£.  dymenum,  arc  poisunotie,  and  hare  tauecd  an  epidemic  malady  in 
of  Spain,  Africa,  Franco,  and  Italy,  among  people  who  hare  eaten 
seeds.  The  symptoms  ait  mainly  referable  tn  tho  nervous  system,  a 
.i  ten  viM>i'  myelitis  a  i'i  !' .in/'.- ;  i.t.  [a  Ihii  oowitrj  it  is obioflj  known 
as  a  poisonous  food  for  horses ;  the  loot  insttinec  of  horec-poisoniajt  by 
lathyrua  woo  that  of  horoca  belonging  to  the  Bristol  Tramway*  and 
Curringc  Company.*     The  com  pan  tome  Indian  paw ;  these  peas 

were  fouud  afterwards  to  consist  mainly  vf  the  seeds  of  Lathyrus  satioiu, 
for  out  of  335  peas  Do  frwer  than  326  were,  the  Reads  of  tot  hymn,  The  nei 
jtaofl  wnro  substituted  for  the  beans  tho  horses  had  boon  having  previ 
on  tho  2nd  Novnmbor,  and  the  horse*  ate  them  up  to  the  2nd  I  lac  -mhar. 
n£bK  tin*  OOW  food  had  been  given,  the  horses  began  to  stumble  and 
fall  nbout,   not  only  when  at   work,  but  also  in  their  stalls;   to  these 

|  :i;p!.   ill  :     Mirriwuled    I    |  ■  1 1  llj  | :  |     |  ill  1 1«    .  1 1 J  1 1 1         til-    |«  |  -::  i\::i>   V';'-    [fl   |OBM 

;i-'-:  'Mi]Miniad  by  a  curious  weird  screaming,  which  once  huving  bran 
could  never  be  forgotten ;  thoro  wafi  also  gasping  for  breath  and 
symptom*  of  impending  suffocation.  A  few  of  the  horses  war*  saved 
tracheotomy.  Soma  died  of  RufToration  ;  008  hnrsn  Wt  its  brains  out 
its  struggle*  for  breath  ;  127  horses  were  affected  ;  12  died. 

Tho  abovo  train  of  symptoms  has  also  been  recorded  in  similar  oosoa ; 
added  to  which  purolytis  of  the  lower  extremities  U  frequent  After 
death  atrophy  of  tho  laryngeal  muscles,  wasting  of  the  nervus  recurrens, 
and  atrophy  of  the  ganglion  cells  of  the  vagus  nucleus  as  also  of  the 
multipolar  ganglion  cells  in  the  anterior  horns  of  tho  spinal  cord  have 
been  found. 

*  Bristol  Tramways  and  Carriage  Company  ft  Weston  k  Co.,  Tima,  July  17. 
ISM. 
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The  active  principle  of  the  eeeda  httB  not  been  satisfactorily  isolated. 
Tho  symptom*  suggest  the  action  of  a  toxalumin.  Toilloux  found  a  wain 
arid  ;  Louis  Aatier  a  volatile  alkaloid,  and  he  exnlniin  the  fact  tliot  tho 
»ced»,  after  being  heated,  Me  no  longer  poiftouous  by  tho  dissipation  of 
thin  alkaloid 


XIV.— Arum— Bryony— Locust  Tree— Mai©  Fern. 

§  619.  Arum  macnlatum,  the  common  cuckoo-pint,  flownringin  April 
anil  May,  ami  frequent  in  the  hedges  of  this  i-mintry,  w  extremely 
poisonous.  Bright  red  succulent  attrnctivo  l>crrie*  are  seen  on  a  eiugle 
stalk,  tho  rest  of  tho  plant  having  rotted  away,  and  these  berries  arc  fre- 
quently gathered  by  children  and  eaten.  Tho  poison  belongs  to  the 
clOfw  of  acrid  irritants,  but  ite  real  nature  remains  for  investigation. 

Bom-:  nf  tho    ptatoe  a!  tbfl  m  ic  Mia  il  oldi  t  gmriofl  E&  Ba  bopii  i 

arc  far  more  intensely  poisonous. 

§620.  The  Black  Bryony. — Tainti*  friHWUmfa.  thn  black  bryony,  a 
comiuou  plant  by  the  wayside,  flowering  in  May  und  June,  jmssesse.s 
poisonous  berries,  which  have  bean  known  to  produce  death,  with 
symptom*  of  gastroenteritis.  In  smaller  doses  the  homes  are  stated  to 
produce  paralysis  of  the  lower  extremities.* 

§  C21.  The  Locust  Trc€. — The  Itobinia  j 
troo,  oontaino  a  poison  in  tho  leaves  and  in  tho  bark.  K.  Coltmonn  t 
has  recorded  a  case  in  China  of  a  woman,  twenty -four  years  of  age,  who, 
at  a  time  of  famine,  driven  by  hunger,  «to  thy  leaves  of  this  tree.  Sins 
became  ill  within  forty-eight  hours,  with  hij;h  fever ;  tho  tongue  swelled 
and  thoro  was  much  erysipoktous-like  infiltration  of  tho  timuoa  of  the 
mouth;  later  the  whole  body  Ijecurae  swollen.  There  was  constipation 
UlA  so  much  ufdema  of  the  eyelids  that  the  eyeballs  were  no  longer 
visible.  Itecovory  took  plaeo  without  epecial  treatment.  Power  and 
Cambier  J  have  separated  from  the  bark  an  albumoao,  which  is  intensely 
poisonous,  and  is  probably  the  cause  of  th«  symptoms  detailed. 

§  022.  Male  Fern. — An  ethereal  extract  of  Anjridiiim  FUti  ntas  is  used 
as  a  remedy  against  Upo  worm. 

Poullsong  has  collected  up  to  the  year  1891  sixteen  casou  of  poisoning 
by  male  fern  ;  from  which  it  would  appall  that  7  to  10  grm*.  (103  to 
10*1  grains)  of  the  extract  may  be  fatal  to  a  child,  and  45  gnus,  (rather 
more  than  1 J  ox.)  to  an  adult      The  active  principle  seems  to  bo  tilicic 

1  Cootajcne.  L'jtnt  Mb,  xhL.  1884,  239. 

t  Mrdxetd  .i.k/  Asryical  ITijiHtai.  I*L,  1889. 

X  J'harm.  Journ.,  lJUWO,  Ml. 
!*frcA.  apt*,  IW.  29. 
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acid  and  the  ethereal  oil.    Filicic  acid,  under  the  influence  of  saponi- 
fying agencies,  breaks  np  into  butyric  acid  and  phloroglucin. 

The  symptoms  produced  are  pain,  heaviness  of  the  limbs,  faintneaa, 
somnolence,  dilatation  of  the  pupil,  albuminuria,  convulsions,  lock-jaw, 
and  collapse.  Id  animals  there  have  also  been  noticed  salivation,  amio* 
rosis,  unsteady  gait,  dragging  of  the  hind  legs,  dyspnoea,  and  paralysis 
of  the  breathing  centres.  The  po$t-mori em  appearances  which  have  been 
found  are  as  follows : — Redness  and  swelling  with  hemorrhagic  spots  of 
the  mucous  membranes  of  the  stomach  and  intestines;  acute  oedema 
of  the  brain  and  spinal  cord  with  petechia  in  the  meninges ;  the  kidneys 
inflamed,  the  liver  and  spleen  congested,  and  the  lungs  ccdematous. 

There  is  no  characteristic  reaction  for  male  fern ;  the  research  most  likely 
to  be  successful  is  to  attempt  to  separate  from  an  ethereal  extract  filicic 
acid,  and  to  decompose  it  into  butyric  acid  and  phloroglucin ;  the  latter 
tinges  red  a  pine  splinter  moistened  with  hydrochloric  acid. 


PART  VII.-POISONS  DERIVED  FROM  LIVING  OR 

DEAD  ANIMAL  SUBSTANCES, 


DIVISION  I.— POISONS  SECRCTED  BY  LIVING 

ANIMALS. 


I.- Poisonous  Amphibia. 

3  C23.  The     I  .iii-ls  of  the  rkin  of  O0ftflH&  HDphlblfl  potsesa  a  accretion 
that  i*  poisonous;  the  animal  is  unable  to  empty  the  poison  glands  by 

*ny  voluntary  art,  but  the  HCrKinti  -  :u     nviilily  '"•  *-ht:.un<  I  l.y  ;    ■  ■    ■; 
Znle*ky  fnitm!  tin*  juinfl  in  ttw  |  ul*  aj  the  Snlnvniuifrn    umru/tMt, 

milky,  ulkaliiiu  in  reaction,  urf  battel  In  ttafo  lie  ieolakd  hum  it  au 
organic  base,  whi<-h  lH  BtBtd  Sdhuiion'lrinf  (^H^NjO,),  it  i»  aolublo  in 
water  and  in  alcohol,  and  forma  aalt*.  Salamandrino  is  a  itroiig  poison  ; 
minted  subciitniieouKly  into  rabbit*  ib  cauxtu  ahirering,  epileptSfono 
convulsion*,  and  saliva  I  ion  ;  then  tetanus,  followed  by  oppressed  respira- 
tion, dilated  pupil  ,  :;i.i  .1  thesta.  Death  occur*  alter  a  kind  of 
paralytic  atot*.  Whan  given  to  dogs,  it  cAiiac*  vomiting.  In  fmga, 
tefcinu*  occur*  first  and  then  pttaljtfa — the  rrault  of  all  tho  experi- 
ment* being  that  aalamandrinc  ocU  on  the  brain  and  apinal  cord,  leaving 
the   heart  and    muscular   substance   unaffected.      A   timil.u-   - ■  ■  i<:tion 

nUitnril    from    ill."   W.i'.t    Kiil.im.i  i|.i.-r   {THtOB    fftiMOfMl),   r  \   :  ■  ■  ■ .    irn.ld  lllg 

to  Yulpiun,  the  death  of  do^s  m  from  three  to  eightvt-i)  hour*;  the 
arrnptoma  bring  progrcsaivo  bn  I  rj  •,  Mowing  of  tbo  re.»pintion,  and 
deppD«ion  of  tho  hoart'fl  action. 

§  024.  Tho  ■•cntioa  of  the  akin  of  tlm  common  toad  cont   in  ' 

earbylamiriic  acid,  enrbykmiuc.  .1:1  I.  MCOlrifflg  to  Kumars,  an  ulhuloid 
wlni  I;  ||  eoluble  in  alcohol,  and  to  winch  tho  namoof  pbryn&m  hna  baa* 
ap plied  ;  its  action  ia  toxic  on  nil  u  Inudl  HEfttfl&ftttsQ1  Hpoa,  am  towls. 
Administered  aubcutaneomdy  to  frog*,  it  has  a  digiulu-like  not]  mi.  cnus* 
ing  rapid  paraly^a  of  the  heart,  and  thfl  breathing  soon  altar  otiivv:*;  the 
muscles  become  early  rigid. 
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II.— The  Poison  or  the  Scorpion. 

§  6*0.  Th*ra  aw  wveral  apecle*  of  worpmnn  Tlie  small  European 
variety  {Scvrpvj  trurvjMU$)  is  found  111  Italy,  tlie  eouth  of  France,  and  the 
Tyrol ;  the  African  ecorpion  (Boiku*  <i/er,  L),  which  attains  the  length 
of  16  cm.,  it  found  in  Africa  and  tho  Kost  Indict;  Androetomu  Ueotar 
in  Kgypl;  and  the  Arulrvrtfjmut  trdttwn*  in  Spain,  Italy,  Greece, 
North  Africa. 

In  tho  loot  joint  of  tho  tail  tho  *corpion  i*  provided  with  a 
nppurntiM,  canvuting  of  two  nval  glinda,  tho  canal  of  which 
round  bladder,  and  Lliii  hut  is  Donueatad  with  a  sting.  When  the  »tlnj.; 
U  in*erted,  the  bladder  contract*.  au<l  expab  the  poison  through  Ui« 
hollow  nting  into  the  wound.  Tho  small*  r  kinda  of  scorpion  tting  with 
na  littln  general  effort  ax  a  hornet,  hut  tho  large  scorpion  of  Africa  U 
capable  of  producing  death.  There  11  first  irritation  uliout  the  wound, 
and  an  erysipelatous  inflammation,  which  may  lead  to  gangrene.  Vomit- 
ing .hi. I   ilmnhii'ii  Di     1    ■  ■'   ii.,  wrli    gwifi  il  w,  aknOU   t&d  ft  f-v-r,  wVUk 

may  la*t  from  one  to  on*  and  a  half  day*;  in  the  mora  serious  c »« 
thrrro  are  fainting,  delirium,  coma,  convulsions,  and  death.  According 
to  G.  Sanarolli  *  the  Wood  corpuscles  of  birds,  nunc*,  froge,  and  sala- 
mander* ure  di**olvrd  hy  the  [Xrfaon  ;  only  the  nucleus  remaining  intact; 
till-  blood  corpuscle*  of  warm-blooded  animal*  are  not  affected. 

Valentin  made  soma  pxpnn mi*  on  frogs  with  tl 
PCgrtJflWBI  Ho  found  that  soon  alter  tho  ating  tho  aminaJ  remains  <\ 
hut  on  irritation  it  moves,  and  i*  thrown  into  a  trnnaltory  rnnvulainii  ;  to 
thia  follow  twitching*  of  single  iim.Midui  bundlaa,  Tim  frog  in  progres- 
sively paralysed,  and  tho  reflex  irritability  in  gradually  extinguished  from 
behind  forwards;  at  h™t  iln-  nn  ■  ■  1  ■  i\  >■  ■  ■  •■  ■  iu-  I  !iy  electrical  stimuli 
to  thu  nerve*,  hut  lata  tlaiy  an  only  eapahlv  nf  contraction  hy  direct 
stimuli. 


III.    Poisonous  Fish. 


§626.  A  large  number  of  fish  jmwwsm  poisonous  prorjortlss;  in  Rome 
cosea  the  pobOO  i*  local ;  in  others  the  poison  is  in  all  par  to  of  thn  Un\y. 

Hftn>'  n«h  aro  provided  Willi  poison  glands  in  connection  with  the  fiflfl 
or  apaciiil  wenpon«,  nnd  atich  aro  iwod  for  purpovi*  <.f  defence;  for  *x- 
aiiiplc,  Si/tui/ima  l<i">hio  i.s  provided  w  it  It  u  hittl<  tin  mnxitilifig  of  13 
spine*,  each  of  which  litis  two  poimm  reservoirs' ;  tho  reservoirs  nrc  con- 
nected with  10  to  12  tubular  gland*  which  socroto  the  poison,  a  deal 
•  U.  Sananlll,  Boil*,  dtila  Sot  €Oa  M  f#|  n,h.  MU  Stian*  mol,  r.t  1888,  202, 
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feebly  acid  hhdsh  fluid,  exciting  in  I  concentrated  condition,  local  gan- 
grene ;  ia  a  diluted  one,  paralysis  of  the  nervous  centre*. 

Another  kind  of  localisation  is  the  localisation  in  certain  of  the?  internal 
1  I,;. hi-  ROTJ  states,  that  there  are  twelve  varieties  of  Tetrodon  in 
Japanese  wutcrs,  all  of  which  are  poisonous.  M.  Mima  ami  K.  Tuke- 
enki*  iind  tliat  the  poison  of  tl,  km  ia  confined  to  the  sexual 

organs  of  the  female,  and  at  tho  tiino  of  activity  of  those  glands,  tho 
|>oisonous  properties  are  most  intense;  hut,  even  in  winter,  when  the 
glands  are  atrophied,  Reiuy  found  the  glunds  were  so  poiaouourt  that  he 
could  prepare  from  them  a  fluid,  which,  administered  eubcutanoously, 
killed  dogs  within  two  hours.  Tho  symptoms  in  the  dog  are  restlessness, 
RfdivAtion,  vomiting  of  slimy  nu>.-.i  -,  <lil:ir.;itiun  <if  the  pupil,  paralysis  and 
great  dyspnoea.  Death  occurs  by  the*  lung,  After  dwith  ih<<  "PpafllUMs' 
are  similar  to  those  from  asphyxia ;  in  addition  to  which  there  are  email 
ecchymoses  in  the  stomach  tod  intestines  ;  the  salivary  gland*  ind  pan- 
rn;;w  are  alsu  injected.  The  ■>  1  it | •: < >in»  ubsutvcil  in  man  am  similar, 
tin  1 Q  ia  headache,  dilated  pupila,  vomiting,  sometimes  h/ematamesin,  con- 
vulsions, paralysis,  dyspuova  ntid  death. 

Some  fishes  are  prisonous  ou  ■soonst  ol  Um  bod  tl u\  li\e  Bponj  the 
Mtlctta  txncnc*a  is  only  poisonous  when  it  foecU  upon  n  certain  preen 
monad  ;  Clupta  thriiua,  C  venenata  aud  certain  species  of  &arv<,  neither 
possess  poison  glauds  nor  poisonous  ovaries;  hut  also  deri\«  tlwu 
poisoiumn  properties  from  their  food.  In  the  West  Indies  it  is  well- 
known  that  fish  caught  off  certain  coral  hanks  ere  unwholesome,  while 
tho  same  species  caught  elsewhere  may  be  eaten  with  >  duty. 

A  good  many  shell-fish,  especially  mussels,  occasionally  catun  iattl  1 
poisonous  symptoms  ;  those  usually  noticed  are  bifcb  fever,  nettle  null, 
dilated  pupils,  and  diarrhoea.  It  may  be  that  in  these  cases  a  pftOBM  &«, 
tho  product  of  bacterial  action,  has  been  ingested.  To  the  agency  of 
bucterll  has  been  ascribed  Qlnajfl  produced  in  Ruium  by  s  good  many 
fish  of  the  sturgeon  species.  The  symptoms  are  tho»c  of  MMbn»«pin*J 
paralyse,  Tho  "  Icthyiamus  gastrieus  "  of  Germany  mny  belong  to  the 
unto  typo.  Prochorowt  has  described  illness  from  ingestion  of  Pttmu.i/ 
7/m  fluviatulia  in  Russia.  Whether  the  fish  nue  eaten  raw  or  cooked, 
the  effect  was  the  same,  producing  a  violent  diarrli<i-n,  (lyvnU-rio  in 
character.  Kvan  tho  broth  in  which  the  hsh  had  been  boiled  produced 
symptoms.  Fresh  blood  of  tho  eel  is  stated  to  be  intensely  poisonous ; 
thi*  ]irouerty  is  apparently  due  to  utoxalbuinin  ;  Pennavaria  }  relates  the 
cose  of  a  man  who  took,  in  L'OO  c.o.  of  wine,  0*64  kilo,  of  fresh  col  blood 
and  suffered  from  diarrhcea  with  symptoms  of  collapse. 

♦  VirehowN.  Archiv.  18W).  HI.  122. 

+  rkamu.  Z(<r„  1885. 

;  li  fW-mocMto  Ilaliano,  xii.(  1588. 
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In  the  Ijnntan  TVunaoeiftons  for  Norombor,  1SG0,  M  rocordsd  a  fatal 
orcidant,  whleti  took  plum  on  tannl  the  Duteh  ship  "  Postillion"  at 
Simon*  liny.  Capo  of  Good  II  •;•.  II.  '- -itawain  and  ruraer'a  etewoid 
partook  of  the  liver  of  the  t**d  or  ba!i-liadtlcr  (IMwton)  ;  within  twenty 
minute*  the  al*w«nl  died;  in  ten  minute*  the  hoi  twain  was  violently 
ill ;  thfl  BmM  thinned,  tha  eyes  glistening  am!  the  pupils  contracted ;  there 

waa  cyanosis  of  the  face,  the  puis*  was  week  owl  intermittent,  and  swal- 
lowing was  diftieult,  the  brenthinpc  boenroo  ©mbarraeeed,  and  the  bo»iy 
generally  nnrnlyaed.  Death  took  plneo  in  sevantaan  minatea.  Tha  Hear 
of  one  tUU  only  is  oniil  to  have  l>ccn  natcn.  Thin  might  waa.! 
drachma.  If  the  account  given  ii  liUmllT  correct,  the  intensity  of  the 
poison  equals  that  of  any  known  substance. 

Thn  poisonon*  nattim  of  thftgobj  lia*  a1*i>  M  to  novenil  accident*,  and 
wo  poaaeaa  a  few  eaperimonta  made  by  Dr.  Collaa,*  who  fed  chickens  wil 
difierent  parts  of  the  hah,  and  proved  that  all  pnrU  wore  aliko  poiwnana. 
The  effecta  were  alow  in 'h'v«  I  >pin_- :  tlir'.v  '""»miuonead  in  about  an  hour 
or  an  hour  and  it  half,  ami  were  well  dovelopod  in  five  hour*,  mainly 
consisting  of  progressive  muecular  weakness  and  prostration.  Deal 
occurred  without  convulsions. 


IV.— Poisonous  Spiders  and  Other  Insects. 

§  627.  It  is  probable  that  all  spider*  aro  poisonous ;  the  only  specie*, 
howeraTj  oi  which  we  htn  any  thflnitn  information  relative  to  thou? 
pd .  mou  i  pi- > »■:  1 1'"  in  E||uom  UxratUuk  and  the  LcUrodt  tut  malmij- 
Hati»\  to  which  may  bo  addod  tbo  Now  Zealand  bitipo.  Those  spidera 
pOMOflt  a  poUononj  gland  competed  with  their  mnsticutory  apporatua, 
which  wcretc*  a  cli-iii',  uily,  Iniin  a.-  u-imj  llmd  ;  the  acidity  nemi 
duo  to  formic  acid. 

Ztngrj  Li  1'  olwrvod  sovoral  eases  of  tarantula  bite;  soon  aft** 
orrnrroni'M  tho  part  bitten  U  AtUDSthetic,  after  a  few  hours  thorn  aro  con- 
Tvlaivi-  khxvi  dogs  <>f  the  Legs,  nrampa  of  the  muscles,  inability  u>  stand, 
epaem  of  the  pharyngeal  mueclets  qulokoninK  of  tho  pulse,  and  a  three 
days'  fevi.T,  with  vomiting  of  yellow,  bilious  mattor ;  recovery  follows 
after oopCoaa  jwrspintLion.  In  one  caaa  there  was  tetanus,  and  deal 
tlie  fourth  day.  The  extraordinary  cttccta  attributed  to  the  bite  of  the 
tnrantuU,   OaQed   iawitUm   in    tl.«.   Mi«M!«     A   ■  <il  detailed   by 

ITorkor  ;t  this  oxeitommit  waa  partly  hyatprira!  ami  partly  delirious,  and 
has  nut  Wi:ii  observed  in  iiuhw-ih  Linn ■-. 

•  .\v.  v  ,    l'„i\%  July  lit,  l$«2;//rif.  and  Jfo  mm.  Gate  Aft.,  Oct  14HM,  p.  534. 

t  "  l'h.«  Epideonoi  a]   the  Middle    Agte,*  by  J.   P.   C.    Usolcvr,   translated  by 

\  0.  BabiiiRton,  M.D.,  F.H.B,     {The  Dan<inj  Jfonui,  C&BW,  ".,  Ac.) 


§  628-63*-] 


POISOXUUS  SPIDER% 


471 


Dax  ha*  damfb*4  the  effects  of  the  bit*  of  the  L  maivtipnatu* ;  it 

ii.t.i:  i.MM'd  in1  ulurhe,   iiiuSODIk    ■'■<  :  l.ii'---,   I1;'.")    Ill    tLl'    back,  <  i  usi  ;>.-,  .Hid 

dyspncca  ;  the  IJUlpfcBliB  disappeared  after  several  days. 

§  628.  The  katipo  is  a  small  poisonous  spider  con6ned  to  New  Zealand. 
Mr.  \Y\  II.  Wright  bus  rucordud  tho  cum*  of  n  person  who,  iit  1805,  wm 
)>;iU'ii  by  this  spider  on  the  ehuulder.  Tho  part  rapidly  became  swulb-n. 
nd  looked  liko  a  forgo  ucttlc-rash  wheal ;  iu  on  hour  tho  patient  could 
hardly  walk,  tho  respiration  and  circulation  worn  both  affected,  and  there 
was  great  muscular  prostration  ,  but  he  recovered  iu  a  few  hours,  fa 
other  cflAOA,  if  the  account*  given  aro  to  bo  relied  upon,  tho  rite  of  the 
spider  has  produced  a  chronic  illness,  accompanied  by  wasting  of  the 
body,  followed  by  death  after  periods  varying  from  six  week*  to  three 
months.* 

§  029.  Ants. — Tho  various  spooioa  of  ante  possess  at  tho  tail  «p< 
glands  which  secrete  formic  aci'l     Certain  exotic  ejwcie*  of  ants  are 
provided  with  a  sliiij,*,  but  the  nmmion  ant  of  thin  country  ban  no  sjMiriid 
piercing  apparatus.     The  insect  bites,  and  thru  «<(uirta  Uio  irritating 
secretion  into  tho  wound,  causing  local  symptoms  of  swelling  and  inflnm 
roation. 

§  630.  WaepB,  Ac—  Wimps,  bees,  and  hornets  all  posies*  a  poison-bag 
and  Sting,  The  tluid  secreted  is  as  clear  as  water,  and  of  an  acid 
reaction;  it  certainly  contains  formic  acid,  witU  eorao  other  poisonous 
constituent  An  *ryxirH-»hitoiu  inlbnimiiihmi  .■.•■n.Tilly  Jirises  round  thsi 
Ming,  and  in  fehMB  OttSB  in  winch  perauus  hove  been  attacked  by  a  swarm 
of  bees,  signs  of  general  poisoning,  su«:h  n-  vomiting,  fainting,  delirium, 
and  stupor,  have  been  noticed.     Death  has  occasionally  ronultod. 

§631.  Ganth&rides. — Commercial  eantharidea  is  either  the  dried 
eutire,  or  tho  dried  uud  powdered  blister* beetle,  or  H  punish  fly  (Gwtffvrri* 
v<mcatona),  Tho  moat  common  appearance  i*  that  of  a  greyish-brown 
powder,  containing  shining  green  particles,  from  which  ennthoridin  in 
readily  extracted  by  exhausting  with  ottHoJoflB,  driving  off  the  chloro- 
form by  distillation  or  evaporation,  and  subsequently  treating  the  extract 
with  Mnlphidi  Ol  carbon,  which  dissolves  the  fatly  matters  only. 
1'iirtlly,  tho  r-ant.haridin  may  I*'  N<rryAt.alliHpd  from  ehlunfnnn,  tho 
_...•!-!   I.i  r;    :;.';l)  In    .''JU  jtir  rriil.       Fein  I    fuijiiii    in  tin    v.  in;.,  ;iiui  t.Ii--i: 

oases,  "01*2  per  cent.  ;  in  tho  hcoil  and  antenna?,  'OSS;  in  tho  lege,  *0°1 ; 
m  the  thorn x  uud  abdomen,  '210  ;  in  tho  whole-  insect,  '27$  per  cent, 
V.   k|fl    liiihil    in    t.h.«    LyttC    ii'jina,  '81"»    per  I'liit,  ;    Krnvr   ill  M '  i/iahrU 

ru/uu.i',    l  per  cent.-,  in  M.  imnctumf  '193 ;  and  in  if.  pu*tulatat  '33 
per  cent,  ol  eanthari-tm. 
§  632.  Cantharidiii  (CJ0H1|OJ  has  two  crystalline  forme— (1)  Right- 

♦  Trantoc  of  the  Km  Zt*Ui\d  /««*.,  roL  ii.,  16«  ,  JirU,  aiui  For.  JAriL  Chir. 
amw,  July  IS71,I».  230. 


472  POISON'S:  TUK11I  ErTECTS  ASD  DETECTION.       [5  633-<>35- 


angled  four-aided  column*  with  four  Mirfaoca,  —ch  surface  being  bases 
with  needlas ;  and  (2)  flat  tabloa.  It  it  the  anhydride  of  a  ketone  acid 
(cnntharidio  arid),  CjHjjOj— CO  -  COOH.  It  U  aoIaUo  ia  alkaliaa 
liquids,  and  can  be  recovered  from  them  by  acidifying  ood  shaVfng  up 
with  dh*rt  chloro/brm9  or  benzene ;  it  it  almost  couplet*!?  roaoluUo  ia 
water.  100  parts  of  alcohol  (99  per  cent)  disaolr*  at  \t?  0*125  part; 
100  of  bisulphide  of  carbon,  at  tin*  eaSM  temiteralure,  0*0fi  part  ;  etfur, 
•\  1  part ,  <hloroform,  Y%  part ;  and  benzene,  "3  i*rt  Cantharidin  can 
be  completely  sublimed,  if  placed  in  tho  subliming  cell  (described  at 
p.  258),  floating  an  mercury;  a  scanty  sublimate  of  crystals  may  be 
obtained  al  so  low  a  temperature  as  82  o*  ;  at  65',  and  abore,  the  eub- 
limation  i.i  rapid.  If  the  cantharidin  ia  suddenly  heated,  it  melta;  but 
tbia  ia  not  tho  easa  if  tha  temperature  ia  raiaad  gradually.  Tho  who 
melting-point  i*  na  high  a*  21ft".  Potaarie  chroma  to  with  sulphuric  acid 
decomposes  canthnridin  with  the  production  of  tho  green  oxide  of 
chromium.  An  alkaline  aolution  of  permanganate,  iodic  acid,  and  sodium 
amalgam,  are  all  without  influence  on  an  alcoholic  aolution  of  cantharidin. 
With  ha***,  caiitharidin  furruacryaUllisable  salt*,  and,  upea&Sng  generally, 
if  the  base  ia  aol utile  in  water,  the  li  tantharidato*  ia  also  actable;  tho 
lime  and  mngnesic  salts  dissolve  readily.  From  tho  aoda  or  potash  salt, 
mineral  acid  will  precipitate  crystals  of  cantharidin ;  on  heating  with 
pontaaulphide  of  phonphorusy  o-xylol  in  produced. 

§  633.  Pharmaceutical  Preparations  of  Cantharidc*.  —  The    I 
i.'ii;  -I  <-n]i!hinii''>   ua—  UatHffl   aflnfjfcaitfaTW|  <>r    rbM-gaj     1 
cantharidea,  containing  ahout  *04  par  cent*  of  cantharidin. 

Tineiurt  of  caiiiharule*,  containing  about  005  percent,  of  cantharidin. 

A  iolntion  of  contharidca  for  blistering  purponea,  L;<?u<>r  '/'^/KisfteiiA, 
a  atrong  aolution  of  the  active  principlo  in  ether  and  acetic  acid,  contain- 
ing about  "16  per  rent,  of  mritharidin. 

There  are  also — An  ointment  ;  a  blistering  [taper,  Cftaria  epitqnutUa  ; 
a  blistering  plaster,  Kmpltutrum  cantho rides/  and  a  warm  plaster, 
Kmplattntm  ralcfannm. 

%  634.  Fatal  Dom— It  ia  difficult  to  state  the  fata]  draw  of  can- 
tharidin, the  unaeeayoi  powtiat  or  tincture  having  mostly  been  taken. 
A  young  woman  died  from  1*62  grm.  (25  grains)  of  the  powder,  which 
ia  perhaps  equivalent  u>  fl*4  mgrma,  (1  grain)  of  cantharidin,  whlUt  the 
smallest  doeo  of  the  tincture  known  to  have  been  fatal  ia  (according  to 
Taylor)  an  ounce.  This  would  be  generally  equivalent  to  16  mgrmn. 
(*24  grain).  Monro  tho  fatal  dosu>  of  cantharidin  may  be  approximately 
stated  as  from  6  ingrm*.  upwards.  But,  on  the  other  hand,  recovery  has 
takon  plnco  from  very  largo  doses, 

§635.  Effect*  on  Aiiimali. —  Certain  animals  do  not  appear  sus- 
ceptible to  the  action   of  cantliaridin.      For  example,   fafdp&Qn   :n«! 
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swallows  are  raid  to  be  able  to  take  it  with  impunity.  Radecki  *  fnuiid  Uial 
cantluridin  might  even  be  injected  into  the  blood  of  fowl*  without  any 
injury,  And  frog*  also  Mem  to  enjoy  the  samo  impunity  ;  whilo  dog*,  cata, 
wid  other  animals  are  sensitive  to  the  j>oi*i>n.  Gnlippc  ascertained  that 
after  the  injection  of  5  mgima.  into  the  veins  of  a  dog,  there  waa  exaita> 
t :'.ti  of  the  eexual  desire;  the  pupils  quickly  diUted,  the  dog  sought 
a  dark  place,  and  became  sleepy.  Animals  when  poisoned  die  la 
oxphyxia  from  juraly*!*  of  the  respiratory  centre.  Schachowat  made 
some  observations  on  the  effect  of  cantharides  on  the  renal  excretion 
of  a  dog  fed  daily  with  1  grm.  in  powder.  On  the  third  day,  pua 
corpuscles  were  ootioad  \  Ofl  the  fifth,  bacteria;  on  tli »•  tliirl..  nOi, 
tins  urine  contained  a  large  ijuautity  of  fatty  matk-rs,  in 
casta ;  and  on  the  seventeenth,  red  shrivelled  blood  mrpuacle*  wero 
dbMtftdL 

Effects  on  Man. — TIeinrie.h  J  mnclr  the  following  experiments  upon 
himself; — Thirty  living  blister-beetle*  were  killed,  and  digested,  without 
drying  in  35  jltuis.  of  alcohol  for  fourteen  days,  of  this  tincture  ton 
drops  were  taken.  There  ensued  immediately  a  feeling  of  VUBllfa  ll 
the  mouth  mid  stomach,  salivation,  the  pnlsn  wns  more  frequent  than  in 
health,  there  was  a  pleasant  feeling  of  warmth  about  the  body,  and 
totne  sexual  excitement  lasting  three  hours.  In  half  an  hour  there  wui 
abdominal  pain,  diarrhoea,  and  tenesmus,  and  frequent  painful  micturi- 
tion, These  symptoms  subsided  in  »  few  hours,  but  there  was  u  want  of 
ui  petite,  and  pain  nlwut  tho  kidney*  lastin-  until  the  following  dsy. 
In  the  second  experiment,  on  taking  1  cgrm.  of  cantharulm,  there  were 
very  serious  symptoms  of  poisoning.  Rlisters  formed  on  the  tongue,  and 
tin tv  m  aalivntion,  with  great  difficulty  in  swallowing,  and  a  general 
tag  of  illriCKfl,  fc>cvon  hours  after  taking  the  poison,  there  were 
frequent  micturitions  of  bloody  urine,  diarrhoea,  and  vomiting.  Twenty 
Lours  nfter  the  ingestion  the  face  was  red,  Urn  skin  hot,  the  pulun  twuta 
beate  beyond  the  normal  pulsation,  the  tongue  wasdenudod  to  two-thirds  of 
iUextoutof  it*  epithelium,  ,-uid  th"  lip-  mil  mucous  BMfflbmj  "ore  roil  and 
swollen;  there  was  great  pain  in  thn  atonurh,  mrjtstfiies,  and  in  the 
neighbourhood  of  the  kidneys,  continuous  de*ire  to  micturate,  burning  of 
tho  urethra,  and  swelling  of  tho  glands.  There  was  no  sexual  excitement 
ul.Mtever;  the  urine  was  nmmoniacnl,  and  contained  blood  and  pus; 
tli*-  ^viriptoms  gradually  milwidi'd,  but  HUOWIJ  was  not  complete;  for 
fourteen  days, 

§  636.  Tho  foregoing  is  a  fair  picture  of  what  may  be  exacted  in  can- 
iharide*  poisoning.     It  is   remarkable  that  the  popular  idea  as  to  the 

•  DU  Cantharidin  Knyv*.  Dlsa.,  Dorpat,  1906. 

t  Facers,  After**  tfunnt  Dm.,  Bern,  1877  ;  Comil,  Pax.  MM,,  1810. 
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influence  of  ouitboridin  in  exciting  the  sexual  peaaion,  hol»l»  good  ouly 
as  to  the  entire  can  tb  arid  eo,  and  not  with  cantharidin.  It  is  very 
possible  that  enntharidin  U  not  the  only  poisonous  principle  in  the  insect. 
The  symptoms  iu  other  owm,  fatal  OC  not,  hare  been  aa  follows: — Imme- 
diate burning  in  the  month  ami  throat*  extending  to  the  stomach  and 
alimentary  caiinl,  and  increasing  in  intensity  until  thcro  in  couaidcrablo 
pain.  Then  follow  salivation,  tlifTienlty  in  swallowing,  and  vomiting,  and 
generally  diarrhcen,  j«aia  in  the  kidneys,  irritation  of  the  blndder, 
priapism,  and  strangury,  are  all  present  The  pulse  is  accelerated,  tlio 
breathing  disturb**!,  ther»»  are  pntnx  in  the  head,  and  often  mydriasis, 
neea,  insensibility,  daHrion  ud  BonffttMcMj  trismus  haa  been 
noticed.  The  desire  to  micturate  frequently  is  ut^-M.  kbi  mine  is 
generally  bloody,  and  contains  pus.  Pregnant  women  havo  been  known 
to  abort.  In  a  few  of  the  case*  in  which  a  different  course  haa  been 
run,  the  uenous  symptom*  havo  predominated  over  those  of  gastro- 
intestinal irritation,  and  tin-  ptlfsTrt  has  sank  in  a  kind  of  oolkpeo. 
In  a  earn  of  chronic  poisoning  by  cniithariaVa,  extending  over  thrco 
months,  and  recorded  by  Tarchioni  Iionfanti,*  after  the  tint  iloae 
appeared  tetanic  convulsions,  which  aulvsidod  in  twenty-four  hours, 
there  wan  later  cystitis,  and  from  time  to  time  the  tetanic  convulsion* 
returned ;  gastroenteritis  followed  with  frwpiant  vomiting,  when,  earn, 
tharide*  being  found  in  the  matters  ejected,  tha  oth«rwian  nharum  naturn 
of  the  illneas  was  shown. 

In  a  ease  recorded  by  Sedgwiok.t  following  the  gnotro  enteric  symp- 
toms, therp  were  epileptic  convulsion* ;  in  this  in-i.Tut  ajao  was  noticed 
an  unpleasant  smell,  recalling  the  notion  fa  mi  ih  heU  lh.it  emitlmiid 
parted  a  peculiar  odour  to  the  breath  and  mine,  In  a  case  of  chronic 
poisoning  related  by  Tardieu,  six  student*,  during  several  mouths,  used 
what  they  tii-tiiglit  whs  pepper  with  bhetT  bod,  bttt  the  substance  proved 
to  be  really  powdered  contharidee.  The  quantity  taken  with  day  was 
probably  small,  but  thoy  suffered  from  pain  about  too  loins,  and  eleo 
irritation  of  the  bladder,      llicre  wns  no  sexual  excitement. 

§  637.  Poetriuortcm  Appearances.— In  a  French  criminal  case,  in 
which  a  man  poisoned  his  step-brother  by  giving  cantharidee  in  soup,  the 
pathological  aigna  of  iiitlstnmution  of  the  guetro  inteftinnl  tract  were 
spncinlly  evident,  thn  mnntli  wna  swollen,  the  tonsils  ulcerated,  tlm 
gullet,  stomach,  nnd  intestines  were  inflamed,  mid  the  mucous  membrane 
of  the  intestines  covered  with  purulent  matter.  In  another  case  there 
was  an  actual  pttfantton  3  inches  from  the  pylorus.  The  inflammatory 
appearance*,  however,  are  imt  always  so  severe,  being  confined  to 
swelling  and   inflammation  without   iuVrr;iti..:i.      In  all  cwsce  UiCTO  bee 
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been  nottd  inflammation  of  th«  kidney*  and  urinary  paeaagsj,  and  tin* 
is  seen  even  when  cnntharhlin  in  adrnininterml  to  timinaU  liy  ■uUnl  1 
nanus  injection.  In  tho  urino  will  bo  found  blood  ami  fnlty  Ipfthl  IU 
ea*t*,  n*  well  at)  pus,  Tho  content*  of  tho  stomach  Of  tho  IfitMttai 
probably  contain  anmo  lwiwanta  of  powdered  rant-haridse.  If  tho  powds 
itself  has  beftn  tukru. 

3  638.  Tests  for  Cftntharidin,  and  its  Detection  in  tho  Timuo»,  Ac, 
— The  tesU  for  cantharidin  aro— (1.)  IU  form,  (2.)  ft*  action  in  the 
elfllBmfag  ci'II,  am!  (3.)  itc  power  of  rowing  a  blUter. 

The  moot  convenient  method  of  tea  ting  its  vesicating  pi-npf-iLica,  U  to 
allow  a  cbloroformic  eolation  of  tho  substance  onpi>owd  to  be  <  < 
to  evaporate  to  dryness,  to  add  t»  thll  a  drop  of  olive  oil  (or  almoin  1 
and  U»  tikr  a  drop  up  on  thn  smalloat  powihle  troutes}  r.f  t-ritton  wool, 
and  apply  the  wool  to  tho  inside  of  the  arm,  eovtrisg  it  with  flood  oiltkin, 
and  etmpping  tho  wholo  on  by  the  aid  of  atickinff  plaster.     In  about  an 
hour  or  mora  the  effect  U  examined.     On  thiu  ekin  of  the  Up*  1 
more  easily  bliaten-d    Qua  that  of  the  arm,  Imt  the  appli'-stion  there  i* 
inconvenient. 

bragcndorff  has  aicertained  that  cantharidin  ia  not  pretcnt  m  Khl 
con  ten  to  of  »  blister  raised  by  a  eenthsrides  platter,  although  it  hai  been 
found  in  the  urine  of  s  person  treated  l>y  one ;  and  I'cttcnkofer  haa  also 
discorond  cantharidin  in  the  blood  of  a  boy  to  whose  spine  a  blatter  had 
been  applied. 

The  great  inaolability  of  cantharidin  in  wat#r  haa  lrd  to  various  hji"* 
theses  as  to  its  absorption  into  the  eystem.  It  ia  tolerably  easily  die* 
solved  by  potash,  soda,  and  ammonia  solutions,  and  u  also  taken  up  in 
scasil  proportion  by  enlnhnric,  phosphoric,  and  lactic  aefctla.  Ths  meult- 
fag  compounds  quickly  diunaa  lhaaaadvoo  through  aofanal  antabranaw. 
Even  the  aaits  with  linae,  latgnoeia,  alumina,  and  the  heavy  snesals,  are 
net  quite  insoluble.  A.  eolation  of  salt  with  rancharidia,  put  ia  a  diatya- 
ing  areTantna.  separates  in  twenty-four  hours  enough  ewrtheridia  to  raiae 
ntaaaaar. 

Canihsridia  baa  actaally  ben  discovered  ia  the  head,  brain,  mseeles, 
contents  of  the  stomach,  intestines,  and  faaeaa  (a*  weU  as  in  the  blood 
and  orine)  of  amrnala  [■aeisefd  by  Ilea  aaiaanaii  ■  A  arias  osataaanag 
cantiarndm  ia  alkaline  and  aabaaitiaam  fnwltaariaia,  iHaie»>  readily 
dsocsnpoesd  by  dbaaaacaJ  agents,  aaao  1  arena  neat  in  tho  body  that  rtlaas 
been  departed  n  ths  cocoas  of  a  eat  s%hcy-lont  daye  after  death. 

In  any  foswAak  cans.  Oat  canWx  will  as*  amasaJajMy  bs  ant  ay  thai 
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fowls,  tadfH  and  frogs),  although  absorbed  and  excreted,  it  appears 
inert  Kxpcriment  has  shown  that  a  cat  may  bo  readily  poisoned  by  ■ 
far]  saturated  with  caxithnrldns ;  ud  in  Algeria  the  military  nrgeo** 
BUfll  with  cystitis  uuioug  tlic  soldiers,  caused  by  eating  frog*  in  Uit 
months  of  May  and  Jane,  tho  frog*  living  in  those  months  almost  cxclu- 
sivcly  on  a  specios  of  cantharides. 

Drngcnd'>rlT  recommends  the  following  proces*  : — The  finely-pulped 
substance  U  boiled  in  a  porcelain  dish  with  potash-Ire  (I  part  of  ]>oUeli 
and  12  to  18  of  water)  until  tha  fluid  is  of  a  uniform  consistence.  Tha 
Soldi  aft*»r  cooling,  is  (if  necaaaary)  diluted  with  nn  equal  hulk  of  wstpr, 

for  it  nuiMt  not  be  too  thick;  0M9  shaken  with  rlilorofbtB  in  nrdi»r  to 
remove  impurities ;  and  after  separation  of  thy  chloroform,  strongly 
acidified  with  sulphuric  acid,  and  mixed  with  about  four  time*  it*  volume 
i.f  ifaohd  of  90  to  95  per  cent  Ihfl  cdzlDfl  U  kept  for  »ome  lime  at  a 
boiling  temperature,  liltered  hot,  sud  the  alcohol  distilled  from  the  lil* 
trato.  Tho  watery  fluid  is  now  nx-Vm  tn-nicd  with  chloroform,  as  abovo 
dcaeribed.  Tho  chloroform  extract  is  washed  with  water,  tho  residue 
taken  up  on  some  hot  almond  oil,  and  ita  blistering  properties  tnvneti- 
gated.  The  hub,  heated  with  potash  in  tho  above  way,  can  also  bo 
submitted  to  dialysis,  tho  diffuaate  supersaturated  with  sulphuric  acid, 
and  shaken  up  with  chloroform. 

In  order  to  t>\«  further  fnr  ranihsridm,  it  can  bo  dissolved  in  tho  least 
possible  potash  or  soda-lye.  The  sulutiou,  on  evaporation  in  the  waterliuth, 
loaves  oryitala  of  a  salt  not  easily  soluble  in  alcohol,  and  tho  watery  solution 
of  which  gtfM  with  chloride  of  calcium  and  baryta  a  white  precipitate; 
with  sulphate  uf  copper  and  sulphate  of  protoxide  of  nickel,  a  green; 
with  coboltous  sulphate,  a  red  ;  with  sugar  of  load,  morcury  chloride 
and  argentic  nitrate,  a  white  cryfltalliuo  precipitate.  With  palladium 
chloride  there  occurs  n  yellow,  hair-like,  crystalline  precipitate;  later 
crystals,  which  arc  isomorphous  with  (be  rnVkfl  mn\  cupper  *ilU. 

If  the  tincture  of  cantharidon  has  been  used  in  considerable  quantity, 
the  urine  may  be  examined  ;  in  such  a  case  there  will  collect  on  the 
surface  drop*  of  a  green  oil,  which  may  be  extracted  by  petroleum 
•(hex;  this  oU  is  not  ulij-U'i -raising.  Cantliarides  in  powder  may,  of 
course,  be  detected  by  its  appearance. 

To  the  question  whether  the  method  proposed  would  extract  any  other 
blister-producing  substance,  the  answer  is  negative,  sinei?  ethereal  oil 
of  mustard  would  be  decomposed,  and  the  active  constituents  of  the 
Euphorbia*  do  not  withstand  tho  treatment  with  KHO.  OiU  of 
anemone  and  Aneruonin  are  dissolved  by  KUO,  and  again  scpnrntod 
out  of  their  solutions,  but  their  blistering  property  is  destroyed.  They 
arc  volatile,  and  found  in  anemone  and  some  of  tho  Jianunculac&x.  In 
the  Aqua  pulaatilla  there  in  an  oil  of  anemone,  which  may  be  obtained 
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by  shaking  with  ether  j  but  thie  oil  is  not  permanent,  and  if  the  Arjua 
fmlmtiJla  stand  for  a  little  time,  it  split*  up  into  onemonio  acid  nnd 
aaesuuiiii,  nnd  then  cannot  bo  reubUined.  A  blistering  substance, 
obtained  from  the  Anacanh'a  orientalia  nnd  tho  fruit  of  tho  Anew- 
tj&idenia\*  and  Sfitnttar/nu  anafardivm,  ianot  quito  destroyed  by  a  short 
hi: tin n  with  potash,  but  is  by  one  of  long  duration  ;  this  aubalanco,  how- 
ever, cannot  bo  confused  with  cautharidin,  for  it  ia  oily,  yellow,  easily 
soluble  in  alcohol  ond  ether,  and  differs  in  other  respect*. 


V.— Snake  Poison. 

§  63$.  The  poisonous  make*  belong  chiefly  to  two  classes,  tho  Prctrrv- 
pfyprVa  nd  Um  Sdmogfypha. 

Weir  Mitchell  and  Ed.  T.  Rcichort*  hare  made  aonie  important 
experiments  on  snake  |>oieon,  using  tho  venom  of  sorao  'JOO  snakes. 
Moat  of  the  snakes  were  rattlasnnkca,  n  few  were  cobras  and  other 
specie*.  They  camo  to  the  conclusion  that  the  active  constituents 
are  contained  in  the  fluid  port  alone,  the  solid  particles  suspended  in 
tha  fluid  having  no  action.    The  poison  they  considered  to  consist  of 

two  tnxnlhuniins,  ono  a  globulin,  acting  more  particularly  OH  tin-  W I, 

the  other,  a  peptone  (albumoeet),  an  particularly  on  the  tissues. 

Dilforcnccrt  in  snako  venom  depend  on  the  rclntivo  proportions  of  thcto 
two  substances.  The  peptone,  which  acts  more  especially  locally  on  tho 
ttaVuea,  ■  l»-l  v\ uiiiici  nn  inrtamnmtnry  lottOD,  with  much  swelling  and 
multiple  extruvusution  of  blood,  which  may  proceed  to  a  moist  (.'ungrcrie. 
Tho  globulin  has  a  paralysing  billm  rin-  on  tho  heart,  th«  vjiaomoUir 
mntres,  the  peripheral  wids  of  tha  splanchnic  nerves,  as  welt  :is 
on  tho  respiratory  centres  of  Ixith  wanu  ami  cold-hta-di-d  .m im.*!: 
Tn-ktiaon'ot  rcoearchea  ahow  thot  although  tho  heart  continues  to 
Iwut  niter  the  respiration  hna  ceased  for  a  few  minuter,  it  has  no  force. 
The.  Moral  praasiira  sink*  limnedinU'ly  ftftel  the  iiu>rtlon.  Whether  the 
globulin  is  injected  aubcutanoomdy  or  direct  into  the  veins,  there  ia 
commonly  considerable  extravssation  of  Uood  fal  At  client  l&d  abdor 
the  intestine  is  often  filled  with  blood  an  well  na  tha  [HlffclffllWB  ;  nnd 
the  urine  is  bloody.  The  poison  of  Vipcra  amina>lytr*  in  mtfjai  nhltiflQ 
may  be  boiled  for  six  minutes,  and  yet  ia  as  nctivo  as  before.  According 
to  Ltwbi  ansks  poison  generally  con  be  hen  ted  to  125"  and  yet  preserve- 

it*  |n)i*onoiH  prnpprties.      Thewi   lu*t  ulwervntintix  nre   rmt  in  iii-mi-duiic.o 
vrith  tho  belief  of  some  thot  tho  active  principle  of  snake  venom  is  a 

AaaHHBBSI  CtmMbtlwn*  to  Xnowtvlfff,  WuJiSngtea,  ISM. 
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fertaont,  or,  indeed,  in  harmony  with  the  idc*  that  it  U  a  globulin  or 
toxalbiimin ;  for  such  Ixxlirs  have  not,  so  fir  u  vi?  know,  the  nubility 
to  withstand  eo  high  a  degree  of  heat. 

$  640.  The  Poison  of  tho  Cobnt.  -The  poison  exereted   from  U10 
ulirsr/  glands  of  the  cobra  dl  capello  is  tha  most  deadly  :m 
known,     When   fip-t  •j.v.trd,   it   i»   mi   nmlxr-oolourod,  rather  *y 
both]   ;ii|iihl,   of  *i»ccific   gravity  1*0-46,  and  of   feoblo   acid   rent: 
it   dric*   rapidly  on   exposure   to   air  to  a  yellow  lilra,  which  roathij 
!.  <   t: J*   Into    brilliant   yellow   granules,   cloudy    imitating  crystals. 
Tin.'  yellow  powder  is  voiy  acrid  and  pungent  to  the  nostrils,  and  excites 
a  painful  (though  transitory)  intiatanution,  if  applied  to  the  mucous 
membrane  of  tho  eye  ;  tho  tost*  U  bitter,  and  it  rait**  little  blisters  on 
the   touguts.     It  is   perfectly  stable,   and  preserves  iU  scLivily  for  an 
indefinite   lime.     Tin    dried   .  <  ribed  is  perfectly  soluble  in 

water,  and  if  tho  water  is  added  in  proper  proportions,  tho  original  iluid 
in  without  doubt  reproduced,  the  solution  usually  depositing  a  sediment 
of  epithelial  delrin,  and  often  containing  little  white  thread*. 

The  poison  hue  been  examined  by  aeverol  chemists,  but  until  of  late 
yssw  with  a  negative  result.  Tho  writer  was  the  first  to  isolate,  in 
187fl,  a  crysUlHur  principle,  which  appear*  to  be  tho  sola  acting 
ingredient ;  the  yellow  granule*  wcro  dissolve*!  in  water,  tho  albumen 
wfaibb  the  venom  ao  copiously  contains  coagulated  by  alcohol,  and 
separated  by  filtration ;  tho  alcohol  woa  then  driven  off  at  a  gentle 
heat,  the  liquid  concentrated  to  a  small  bulk,  ami  prccipitntal  with 
basic  acetate  of  lead.  The  precipitate  woa  separated,  washed,  and 
decomposed  in  tho  usual  way  by  SH2,  and  on  removing  tho  lead 
"nlphide,  crystals  having  toxic  properties  wore  obtained. 

Pedler,*  precipitating  the  albumen  by  alcohol,  ami  thru  to  the  alcoholic 
solution  adding  plntiuic  chloride,  obtained  a  acnii-cryatallinc  precipitate, 
which  from  an  imperfoet  combustion  ho  thinks  may  have  something  like 
the  composition  PtCl^CpH.^N/^HCl)^  I  huve  examined  the  platinum 
compound,  and  mads  several  combustions  id  different  f  nictiotis,  but  was 
unable  to  obtain  the  compouud  in  a  sufficient  etato  of  purity  to  deduce  a 
formula,  My  analysis  agreed  with  ihoso  of  Podler  for  nitrogen — viz., 
fl-<tf  per  rent.  (iVdlnr,  9-ftD);  hydrogen  4*17  (Pedler,  4'28)x  but  were 
higher  for  carbon,  418  per  cent.  (Pedler,  33'4£  per  cent.) ;  one  fraction 
gave  7*3  per  cent,  of  platinum,  anotberdouble  that  Amount.  Material  was 
iiwutheiout  to  Uiorouglily  investigate  tho  compound,  but  it  was  evident 
that  several  double  sail*  were  forim-d.  Tin-  1  I  >-><\  nf  the  cobra  is  ul>o 
poisonous.  A.  Caliuctte  t  has  found  that  2  c.c  of  fresh  cobra  blood, 
injected  into  tho  peritoneum  of  a  rabbit  woighing  15  kilo.,  causes  death 

•  Prw.  Hop.  A*.,  vol.  xxvIL  ji.  17. 
t  Vomjt.  /tow/.,  Six.  <U  HiaL,  ISM. 
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in  six  hours  ;  the  Mime  dose  of  the  detibrinaled  blood  injected  into  the 
veins  is  fatal  in  throo  minutes. 

S  641.  ratal  Dose. — Fpjiu  uiy  experiments  on  cat*,  rabbits,  aiui  birds, 
it  scorn*  probable  that  tbo  least  fatal  dose  for  ait*  and  rabbit*,  lie*  between 
-7  and  '9  ragrm.  par  kilo.,  and  for  birds  somewhere  about  ■"  tngrm.  per 
kilo,  of  the  dried  Ttciisoii ;  tho  venom  contains  about  60  per  cent,  of 
albuminous  matter,  and  about  10  par  cent,  of  poisonous  substance; 
therefore,  the  lethal  power  is  represented  by  souiotbin^  like  "07  to 
'09  mgrni.  per  kilo.,  if  the  pure  toxic  principle  free  from  albumen  and 
diluting  impurities  he  r.oiiaidervd. 

|  642.  Effects  on  Animals,— Almost  immediately  local  pain  or  mrus 
of  uneasiness  at  the  Beet  of  injection  are  obsorvod.  There  is  then  a 
\:iti;i7.-  Intcrvnl,  <i'lil(.ui  iv.^.-.ling  20  minute*  (and  generally  much 
le«)»  but  in  one  of  my  experiments  half  an  hour  olupsed  after  the 
injection  of  a  fAtal  dose  before  any  effect  was  evident.  The  symptoms 
onco  produced,  the  course  is  rapid,  and  consists,  first,  of  acceleration  of 
the  respirations,  and  then  a  progressive  slowing,  soon  followed  by  can- 
vulaions.  The  convulaiana  are  probably  produced  by  the  interfcrcuca 
with  the  respiration  and  the  deficient  oxidation  of  the  blood,  and  are 
ihorp.fow,  the  so-cslled  "carbonic  acid  convulsions.*  There  is  paresis  or 
immlysia  of  the  limbs.  Death  seems  to  occur  from  asphyxia,  and  tho 
heartbeats  for  one  or  nmre  uiinut»>  «ft«r  the  p.^piratiuus  liavo  ceased. 
If  the  dose  is  so  small  as  not  to  produce  death,  no  after-effect*  have 
been  obsorvod  ;  recovery  is  complete. 

Sir  J.  Fuyrcr,  and  Dr.  Lauder  Bruntou  consider  that  the  terminations 
of  the  motor  nerves  suffer ;  on  tho  other  hand,  Dr.  Wall  would  explain 
the  phenomena  by  referring  the  action  entirely  to  tho  central  nervous 
system,  and  concludes  that  tho  effect*  of  tho  cobra  poison  consist  in  tho 
extinction  of  function  extending  from  below  upwards  of  tho  various 
Mm  centres  constituting  the  cerebrospinal  system.  In  addition  to 
this,  thorn  is  a  special  snd  rapid  action  on  ths  respiratory  and  allied 
nuclei,  snd  this  it  is  that  cause*  death. 

8  643.  Effocts  on  Man.— By  for  the  best  account  hitherto  published 
of  the  effect*  of  the  cobra  poison  is  a  paper  by  Dr.  Wall,*  in  which 
he  points  out  the  very  cloaa  similarity  hntwi«.*n  the  Hvuiptiur.x  pniluivd 
and  those  of  glossopharyngeal  paralysis.  Thu  is  well  shown  in  tho 
following  typical  case: — A  coolio  was  bitten  on  the  shoulder  about 
twelve  at  tuMuight  by  a  cobra;  he  immediately  felt  burning  pain  at 
the  «pot  bitten,  which  iuernased.  In  fifteen  minute*  norwards  he 
began,  he  said,  to  feel  intoxicated,  but  he  seemed  r&tioual,  and  answered 

•  **  Oo  the  Difference  of  ilia  pAVllologloal  Effects  Produced  by  the  Poison  nf 
liiilmn  \ennrnAn«  gnaki*,"  by  A.  X.  Wall,  M.D.,  /Vie.  /toy.  S<x,t  ]08I,  vol.  vxxii. 
p33S. 
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questions  intelligently.  Tho  pupils  were  natural,  and  tho  pulse  normal ; 
the  respirations  were  alto  not  accelerated.  He  next  began  to  lose  power 
over  Lie  lege,  and  staggered.  In  thirty  uunutae  after  the  bite  b&s  lover 
jaw  began  to  fall,  and  frothy  viscid  mucous  aalira  ran  from  hi*  mouth  ; 
he  spoke  indistinctly,  like  a  man  under  the  influancs  of  liquor,  and  the 
paralysis  of  tho  lags  increased.  Forty  minutes  after  the  bite,  lie  began 
to  moan  and  shako  his  head  from  side  to  nide,  and  the  pulse  and  respira- 
tions wcro  somewhat  aocelerated ;  but  he  was  stall  able  to  answer  ques- 
tions, and  seemed  conscious.  There  wait  no  paralysia  of  the  arms.  The 
)>r;iilin^' l)ecame  slower  and  slower,  and  at  fourth  ceased  one  hour  and 
ten  minute*  "fter  the  bite,  the  heart  beating  for  about  one  minute  after 
the  respiration  had  stopped. 

There  is  often  very  little  sign  of  external  injury,  merely  n  scratch  or 
puncture  being  apparent,  but  the  areolar  tissue  lying  beneath  is  of  a 
purple  colour,  and  infiltrated  with  a  largo  quantity  of  coaguUUe,  purple, 
blood  IflM  H mmI.  In  addition,  tho  whole  of  tho  neigh bouring  vessels  ore 
intensely  injected,  tho  injection  gradually  diminishing  n<  the  site  i»f  tlm 
poisoned  part  it  receded  from,  so  that  a  bright  scarlet  ring  eurruuuds  a 
purple  arcs,  and  this  in  its  turn  fades  into  the  normal  colour  of  the  Ba4gjsV 
bouring  tissue*.  At  the  margin  is  tiUn  n  piirpb*  Mood-l.ks  fluid,  replaced 
by  a  pinkish  serum,  which  may  often  bo  trar-ed  up  in  the  tissues  Aurrouiid- 
ing  the  vessels  that  u>m<  >  tlx  j m m.miu  to  the  system,  and  may  extend  a 
:  Icrnblc  distance.  Those  appearances  arc  to  bo  accounted  for  in 
great  part  by  the  irritant  properties  of  the  cobra  venom.  The  local 
liv]»-ruMiiia  and  the  local  pain  are  the  finit  symptoms.  In  man  there 
follows  an  Intend  (wlu.h  may  bo  ao  ahort  a*  a  tew  minute*,  or  so  long  as 
font  hour*)  boforo  any  fresh  symptoms  appear;  tho  average  duration  of 
the  interval  i*t  according  to  Dr.  W'nll,  about  an  hour.  When  once  tli*» 
symptoms  are  developed,  then  the  course  is  rapid,  and.  as  iu  the  case 
quoted,  a  feeling  like  that  of  intoxication  is  tirsl  produced,  and  then 
loss  of  power  ovtr  the  legs.     This  is  followed  by  a  loss  of  power  over 

the  speech,  over  swallowing,  and  the  movement  of  the  lip*  ,  the  tongue 

|m-«   <    llli-        Illt'tifillll'X.,    llllll        :    ■:  ..ill,-  :i     :  fl    .  i     l\.i    !        -'      .-t.  -I 

in  largo  quantitica,  and  rune  down  the  face,  the  patient  being  equally 
unable  to  swallow  it  or  to  eject  it,  and  the  glossopharyngeal  pnralysia 
i-c  complete. 

S  644.  Antidote*  and  Treatment.— Professor  Halford  some  years  ago 
propped  ammonia,  and  M.  1-ncerda  in  recent  times,  has  declared  potaaaio 
permangnnnte  an  antidote  to  the  cobra  poison.  Tho  ammonia  theory  has 
b«B  long  disproved,  and  before  Lauerda  had  made  his  experiments  I  had 
published  the  chemical  aspect  of  some  researcher**  which  showed  that 
mixing  tho  cohrn  venom  with  tin  alkaline  solution  of  potasslc  perumn- 
•  Amtpt,  Feb.  ML  1877. 
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oVatroyed  its  yioasjooasji  fcauveataoa  Other  aptnMU  tw 
m  every  eaweet  ▼ahee  way  vita  potaaate  penaeApaseli 
jvi  atav  nTtaawisisIy.  rata  diffrrwat  pert*  ol  the  * 
body,  bat so  low*  as  it  does  not  com  into  actual  contact  with  the  poison 
it  ha*  no  antsiotaJ  power  whatever  over  the  living  Mt^es.  Other 
otwerTera,  peeviocts  to  the  reaearchea  snentioned  and  tine*,  ell  i^i«t  that 
I*nsangaaaU>  i*  do  true  wti&rt*.*  It  only  act*  nhea  it  coeae*  directlr 
tnto  contact  with  the  renoon,  bat  when  the  renoca  is  once  absorbed  into 
the  eirtwUlion  fottewc  perauaguMte,  whether  acid,  alkaline,  or  neutral, 
if  powulean.  That  it  i*  of  gnat  nee  when  applied  to  a  bile  is  anqtMe- 
taonaUc,  for  it  neutralise*  or  changes  any  of  thevenoea  hanging,  about  the 
woand,  and  which,  if  allowed  to  remain,  atijlit  ye*  be  abeorbed  ;  teat  bete 
UttobriooaUuttr-reDoo^aotofptak.ouuid^thtbody.  A.Galaaette 
(AmmiM  tit  rfmrttnt  Pa&xr,  2Sth  Mairh  18*2)  ha*  found  that  gold 
chloride  forma  an  inaolnree  compound  with  the  cobra  poisoo,  which  U  not 
poieonoas,  and  that  aniaaei  living  tiaeaee  impregnated  with  gold  ehloriile 
will  not  abeorb  the  reason.  He  even  advancer  aome  evidence  lending  to 
abow  that  gold  chloride  mar  overtake,  aa  it  were,  the  venom  in  the  ■ 
lation,  and  tuua  act  aa  a  tree  antidote.  This  is  iaprobnble,  and,  unUl 
confirmed,  Ihe  general  treatment  moat  likely  to  be  eoccawful  tt  tho  iroine- 
diate  Backing  nf  Uie  woerad,  followed  by  the  application  of  an  alkaline 
volution  of  permanganate;  iumI  lastly,  if  the  symptoms  should  neverthr- 
leaa  develop,  an  attempt  ahould  be  made  lo  maintain  the  breathing  by 
galraniani  and  artificial  respiration.! 


*  $re  I7ote  on  the  cfToct  of  tiimw  wl»t»iicf*  in  tlMtroTisifr,  th«  sctirity  of  tto 
cobra  uuuou.     By  T.  tender  Bruutou  sud  Sir  J.  Payrer,  Trve.  i>y.  S*c..  vol.  xavil. 

^l^ 

t  Same  of  my  eipertmonts  on  the  cotes  potion  may  bo  brie  lly  data!  umg 

the  goners)  iteUm*nt  in  th#  tost;— 

1.  A  aflSBflry  ^ml  to  1  wgrm.  of  la*  dried  vouom  vu  injtcUd  -ubcuUrwoiwly 
into  a  <hloa«D.  The  lyinritvius  bvpau  tn  two  tniuutes  witli  Ium  uf  power  orcr  both 
logs.  In  eixht  minuUe  thu  Icga  wcrt  perfectly  tentlyscd.  Tbfie  wore  ceavulutc 
nor  tin  mi  ts  of  tho  head  and  wings,  slowing  of  th*  respiration,  sml  tlmrh  in  ten 
'**.  Thi*  eamt*  ijnantityr  nf  pniann  km  trriTwl  with  «  little  tannin,  iuid  Hie 
dear  liquid  which  saparaUd  from  tha  prvcipiut*  inj^cUtl  into  snntlirr  chiekm.  Tlie 
inspiration  became  affected  in  tan  minutes  |  in  elghtotn  minuto*  tho  Uni  I..I  k.-h- 
Wry  quiet,  &ml  lay  in«r»ilIo ;  in  twenty  minute*  it  wsa  dead,  tire  leajiiralioii  vuuiUK 
Icfuio  llio  hout. 

%  In  BtTan  axpMnaatt  with  eotaa  patoQp,  rtrst  raniierei!  fee  lily  alknliii*  with  an 
alkslirm  iclution  of  potawic  pcrmenganato,  no  nfftiri  follovml,  Tlinta  of  1h«  KMal< 
monti  wore  on  chicken*,  four  on  rahhiu. 

8-  A  chiolton  wa«  mjaotad  with  1  mgnxt.  of  cobra  poison  In  ono  le«,  anU  in  the 
other  simultaneously  with  a  solution  uf  pnavaaJT  paraaajiaanatai  Daatfa  lUaomd  hi 
aUtavu  minutes.     Asothn  chioksD  woe  treated  in  the  same  wsy.  hni  rlth  Lcjaattoai 

of  jk'Ijumc  paRDVQgHiatl  NoluLion  (-very  frw  mlmtM  IlMth  r««ul t •  •  I  m  | .  I  \g\  v.*#ren 
nmnitie.  Four  other  similar  »j<enmenta  were  msda—  two  with  fewblj  slUUnt  par- 
ti Q 
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§645.  Detection  of  the  Cobra.  Veuom. — hi  an  experimwil  00  • 

rabbit,  the  imirnai  wa«  killed  by  the  Gubcutancuua  injection  of  8  aagn&l. 

j.*t  IcIIol  of  the  cobra  poUon.    Immwhutfly  after  death,  2  r.c.  of  th*> 

bluoJ  wen  itijti'U*U  into  ii  Biiiall  rabbit;   in  liflcvn  uiiuutw  ihrtv  waj 

alow  nspration  with  pain*  in  Um  liml* ;  b  thirty  xninutoa  thu»  had,  in 

n  groat  mooaurc,  poaacd  oft',  and  in  a  little  time  the  animal  was  well.     In 

nuiigmaU,  two  with  permanganate  mid*  feebly  add  with  aulpbano  acid— bat  death 
ocenrrod  with  the  naiud  ayupl 

4.  Cobra  pobOQ  was  mind  with  a  wrak  auluti«u  u(  inline,  anl  a  quantity 
I'Hiial  to  ball*  a  nigral.  «  injected  iutoa  chlckeu.  The  symptom*  began  directly, 
were  fully  dl  «•  fopad  IB  on  nun u t-  -   .uul  d<uih  iinik  pam  in  iv  nti-  nim  uiiuutaa. 

5.  E^aal  volumei  of  cobra  venom  ami  aldehyde  wor«  mixed,  and  a  quantity  *>jtii- 
raleot  to  1  nigrm.  of  tho  cobra,  poiaon  injected.  The  aymptoma  v»ro  immedUta 
|«f*ly*i*  «ml  loawnatttUtrji  and  tho  respiration  raj  idly  fill.  Death  occurred  hi  four 
minute*  without  cvu?u1bujiib. 

ft.  The  cobra  venom  w*»  miaed  with  a  foully  alkaline  solution  of  pyrca^] fr- 
aud Injaottd  j»iil^iiiii;uni'!v   iui'i  u  chhrk#ii.      Iii  mi  f:niitit«<M  thn  nana!  *ymptoma 
commenced,  lol lowed  in  thirteen  minute*  by  death. 

7.  On»  nigrm.  Vfj  h.j, ,  1.  I  into  a  chicken.  Tho  reepiration*  at  th*  «hbowbo«- 
itKiit  Iran  190  j  in  iwrnty-Lwo  miiiuin  Ihry  miiK  to  bO,  iu  twenty-Em  tuiuulc*  lo 
81  in  tweutyaeven  minute*  to  13,  and  ihou  to  occasional  gaspa,  with  lligbt 
iiii'M  tiH-ni   of   thl  irllifp  ninl  look     Thar?  waa  death  In  thirty  W  afirr 

I'm-    ilM.ftloll 

8.  A  young  ralihit  ***  mji«t«d  with  '.'<  nig.  (e»iual  to  I  rognu.  I*'  kilo.)  of  cobra 
poiaon.  Iu  two  hours  it  wwi  ap]>an  ;.i>  Qflfl  1  >u  ml,  with  occasional  abort  gaapa.  Aru- 
tidal  raapCntSoa  tra*  uu«  ui  umpiid.  There  wa»  coiiMdvrabh:  iiiiproti  maat,  hot  it  waa 
Intermitted  during  the  night,  and  the  animal  wa»  found  dead  In  tho  morning,  having 
oartainty  Ht*d  ajj  boon 

9.  A  »lroiin  baallky  kittuii  wai  iujtwttd  with  1  nigrm.  of  cohra  venom  (equal  to 
f.  Digram  per  kilo.),  la  twenty  nuautca  tho  symptom*  wore  well  developed,  and  iu 
an  hour  tho  animal  wan  gasping— about  tw«Ivo  abort  nap!  B  roinuts.  Arti- 
ficial rmpliatiuu  waa  kept  Dp  U>t  Iwo  hum*,  mid  llni  iiiiimnl  H'cotmid,  hut  thara  *ftU 
gn«nf  UsMlsV  wrnknem  lasting  for  more  than  twenty-four  hour*. 

10.  A  brown  lahlut,  winching  about  •«[  kilo«.,  vm  injootwl  willi  \'l  mgnna,  ifi  par 
kilo.)  of  tho  cohra  poiaon.  Thu  lymptoiiiM  dovelu|iod  within  tan  minutaa ;  aa*> 
monia  wna  ,inject<dt  and  alao  ^ivcii  by  tho  nostril.  Tho  heart's  action,  which, 
|>rc*iuii*  I-)  tho  MuiiiiiiiaLniliaD  of  thf  auiinoiim.  li.i<l  Iwrn  1  r*tiu#:  fafbly,  bacanio 
aeccleiatnl,  hut  death  foil  mtA  UlthSa  BM  ln>ni,  tlirlnurt  ljeatitig  two  minutes  after 

■  .[tiraiioii  bad  nnnwd. 

11.  AbrownrobUt,  ibootSkiloa,  in  waiojit,  waa  injected  with  1'5  mgrnu.  of  cobra 
poiaon  ('76  per  kilo.).  There  wore  no  aymptoma  for  nearly  an  hour,  then  ouddcu 
rouvulaioiiii,  and  drntli, 

12.  Auothi'i  nbbtl  if  i!n-  •.line  sir.a  wan  irvoird  Muiilarlr,  but  itiimrdiutrly  aftur 
tho  iujevtion  mode  to  ureutho  nitroua  oxide  ;  death  took  [ilncc  In  thirty  mlnuten. 
A  rahhlt,    a    little    over  '2  kilo*,  in   wMght,   wn«    iiiji<[o,i   with   J   ingrmi.    of   OObtt 

p«T  kiln.,  |nd  thou  10  mgnnt.  of  mouobroumtud  tamjilior  wore  admluiaterod. 
In  hftcin  iiiiuutoi  Uhto  wan  Kenrrnl  paralyaia  o(  tho  littibn,  from  which  Id  a  few 
minutes  the  autnial  »remrd  to  recover  ;  thirty  ininuUn  aflcr  th«  injection  thuo 
were  do  very  evident  aymptoma,  but  within  foity  minute*  thorn  wu  a  an 
■icccMlcn  of  umvulaiuua,  and  death.  Kxp»*rimt«ntB  were  alao  made  «ith  rhloroform, 
innrphlno,  and  many  other  lubataacca,  but  noua  noanicd  to  exurtiw  «ay  true  anti- 
dotal olfect. 
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any  case  in  whicli  it  is  necessary  to  attempt  to  separate  the  cobm  venom, 
the  moat  likely  method  of  succeeding  would  he  to  mako  a  cold  alcoholic 
extract,  evaporate  in  a  vacuum,  take  up  the  residue  in  a  little  water,  and 
U-Jt  its  effect  on  small  animals. 

§  64(5.  Diiboia  Russellii. — The  Duhoia  ruturellii  or  RumW*  viper  || 
ouu  *j(  the  beet  known  and  moat  deadly  of  the  Indian  vipers.  The 
offoeU  of  the  poison  of  this  viper  aro  altogether  different  from  those  of 
tho  cobra.  Tho  action  commences  by  violent  general  convulsions,  which 
are  often  at  once  fatal,  or  may  be  followed  by  rapid  paralysis  and  death  ; 
or  the 00  symptom*,  again,  may  bo  recovered  from,  and  death  follow  at  a 
later  period.  The  convulsions  do  not  depend  on  asphyxia,  and  with  a 
small  dose  may  be  absent  Tho  paralysis  is  general,  nnd  may  precede 
for  tome  time  the  extinction  of  the  respiration,  tho  pupils  are  widely 
diluted,  there  aro  bloody  discharges,  and  the  urine  is  albuminous. 
Should  the  victim  survive  the  lirxt  effects,  then  Moori-poisoning  may 
follow,  and  a  dmigemn*  illm-:--  rraulr,  often  attended  with  aipiou* 
haMnorrhagcs,  A  striking  example  of  this  course  is  recorded  in  tho 
Indian  Atei.  0OB,  Juno  1,  1872. 

A  Mnhommudnn,  aged  40,  was  bitten  on  the  finger  by  Russell's  viper; 
the  bitten  paxt  was  soon  after  excised,  and  alimulaute  given.  The  hand 
tu id  arm  U'cumo  much  swollen,  and  on  tho  same  day  he  poeaod  blood  by 
the  rectum,  and  olao  bloody  urine.  Thrt  n*xt  day  he  was  sick,  and  still 
passing  blood  from  nil  the  channels  ;  in  this  state  he  remained  eight  days, 
losing  blood  constantly,  and  died  on  the  ninth  day.  Nothing  definite  is 
known  of  the  chemical  composition  of  the  poison ;  it  is  probably  qualita- 
tively identical  with  "viperin." 

§  047.  The  Poison  of  the  Common  Viper.—  The  common  viper  still 
abounds  in  certain  parts  of  Great  Britain,  ob^  for  example,  on  Dartmoor. 
Tho  venom  waa  analysed  in  a  partial  DUanef  '»>•  V  denim.  In  1843 
Princn  I,in-ii«!t  IIiiniiparti'McpHntU'd  fl  gOCDZ&J  v:uni-h,  iihidnrous,  gUttet4s& 
arid  transparent,  which  he  called  >xhi<lnin  or  r>j>:n'<> ;  it  wiwa  neutral 
nitrogenous  body  without  taste,  it  arrested  tho  coagulation  of  the  blood, 
nnd,  injected  into  animals,  produced  nil  the  effects  of  the  bito  of  tho 
viper.  Phwuiix  uud  0.  Be  rl  rand  have  studied  the  BYtuptoms  produced 
In  email  animalo  after  injection.  A  guinea-pi;;,  weighing  500  grins,, 
was  ktllnd  by  U'3  grin,  of  the  dried  venom  dissolved  in  5000  parte  nf 
■■:il -iif  v.:iter;  the  KymptoiiiH  with  ii.-iuvmi,  quickly  pawiiiig  into  stupor. 
The  temperature  uf  the  body  fell.  Tho  autopsy  showed  the  loft  auridu 
full  of  blood,  tho  inteetiini,  lunx*,  livrr,  and  kidneys  injected.  Tho  blood 
of  the  viper  \*  also  poisonous,  and  produce*  ths  same  symptoms  as  the 
venom.*  The  same  observers  have  shown  [QwnpL  rtrnf.,  DXviii.,  Jan. 
1804)  that  the  bloud  of  the  wntor-anake  (Trvpidotiotw  wit>i>)and  of  tho 
•  CampU  md.  Sec.  dc  Biol,  1.  v.  W, 


484 


POISON*       nil  IK   EFFECTS  JUJD   I> 


[5  647- 


Thuringtan  adder  (Tiofuionotu*  v'pcrinu*)  is  poisonous,  producing  Uie 
tame  symptoms  as  that  of  Uw  viper. 

The  Venom  of  Nujn  Haje  (CleopalnTs  Aap). — It  linn  been  sUtstd 
that  20,000  ptMBl  annually  die  in  Ceylon  from  the  tit*  of  Cleopatra's 
cup-  Ureziani  (V?sY.  A/ad,  October  7,  1893)  hns  undertaken  a  pbysiolo 
gicnl  study  of  the  venom,  which  hn*  already  received  tl  |  the 

hand*  of  Caluielte,  Wall  ami  Annttroa  ■,  W<  Ir  Mitchell,  Retchardt)  arid 
other*.  The  venom,  WuW  -In-  1,  sppua  as  tUMpttll  scales,  easily 
soluble  in  water,  very  slightly  so  in  nlcohol,  sther,  or  oldoroforra  ;  it* 
aqueous  solution  lmi  an  tifiplnajant  ivfifflT.  and  *  to  u*t  paper. 

CheuiicaJIy  it  give*  ull  the  tcota  de*cril»ed  by  Weir  Miixhcl]  and  o'.hera 
n»  characteristic  of  the  venom  of  Arqja  tripwlian*.  The  physiological 
effects  of  this  dried  vinom  woto  tried  on  guinea-pig*,  rabbit-*,  and  frogs, 
to  ull  of  which  it  proved  fatal  in  extremely  miuute  doses.  The  guiuea- 
I •:.*,  a  few  seconds  after  injection,  become*  paralysed  in  iU  hind  limbs, 
it  foams  at  the  mouth,  and  mule**  violent  attempt*  at  vi unit* n;*  The 
oye*  are  half  closed,  hut  0M  -'  ©ally  for  ahnrt  periods  there  it  a  partial 
il.'  ij.|n'..i;iiii-r  if  the  |mi.i!\  is,  ii;'!  i!m-  .i!ii;ii:il  !;iiu-".  feeble  lUrmpt*  to 
support  itself.  Inspiratory  embarrassment  is  soon  added  to  the  foregoing 
symptoms,  and  the  animal  lies  perfectly  \  \-  r  •  d  .-voting  all  its  attention 
to  hn-ahin^,  wMqd  is  rendered  still  inure  difficult  by  the  vomiting  and 
frothy  saliva  which  ii  accreted  in  ibUBtfaMfc  Finally  death  BUDM  ftviu 
asphyxia.  The  WWJiWt'H<w»  examination  reveals  the  heart  still  f« 
I'-iti.^:,  the  lung*  pnlhd,  and  thn  blood  in  the  organs  very  dark.  Tho 
livHr  and  kidneys  are  hyponemic*,  but  thn  brnin  and  cord,  with  I 
covering*,  arc  eDjgmia.  In  the  rabbit  tho  course  of  the  poisoning  is 
practically  identical  with  thnt  described  above.  EDttOloglOaBy,  Mm  t  \ 
lowing  facta  are  made  out  in  addition  to  tho  foregoing.  The  rt-d  blood- 
corpuscle*  are  Id  great  measure  broken  down,  mid  tl.«t  •  arc  ul>>»  rtfuiiona 
into  the  muscular  tissues.  The  kidneys  arc  very  hypenemic,  and  there 
is  marked  degeneration  of  the  epithelium  lining  the  glutnepili  nnd  040 
vol u led  tubule*.  The  glomerular  atftfultt  ate  imirh  .  ii-tcn.b'il,  tod 
numerous  leucocyte*  aro  discernible  thmu^houl  (In-  organ.     The  liver, 

:»:.  .  ,    I  ■.   iivprr      ;.:■-,   ..lid      shoWM     IIUIIHTOII        brnkt  t;-dt>Wh     Idcod-r,.:  |>u.r  le:(, 

and  partial  necrosis  of  many  of  the  hv»>r  cells.  Kxomination  of  the 
central  nervous  system  reveals  no  particular  changes. 
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DIVISION  If.— PTOMAINKS— TOXIXE& 

§  648.  Definition  of  a  Ptomaine.—  A  ptomaine  may  ha  wmMfffJ    > 
a  basic  chemical  substance  derived  from  the  action  of  buuberiu  on  nitro- 
genous substances.     If  this  definition    is   accepted,    a   ptomaine  is   not 
--only  formed  in  the  dead  on  mini  tissue;    it  may  bo  prodacod  by 

i«  living,  and,  in  all  cases,  it  is  the  product  of  bacterial  lifo.     A  ptomaine 

not  necessarily  poisonous;  many  nm  known  which  am,  in  moderate 
dose*,  -pute  innocuous. 

\Yhcn  S^iimB  researches  were  h'rct  published  then'  mi  I0BM  ■  in.  ;..!\ 
lest  the  «xislA!i<'i>  of  |  r«»»n;i  n.-:  wmitrl  Mi.mnisly  interfere  with  the  detac- 
luni  ••{  1  kii^uugeuetully,  because  some  were  said  to  be  121  BJ  ue,  other* 

like  colchicine,  end  so  forth.  Farthor  research  has  conclusively  shown 
that  at  present  no  ptomaine  in  known  which  so  closely  resembles  a  vege- 
table pnisnn  nx  to  ho  likely  in  skilled  hand*  U.<  cause  confusion. 


Isolation  of  Ptomaines. 

i  610.  Gauticr's  *  Process.  -The  liquid  is  acidified  with  oxalic  acid, 
worrued,  filtered,  and  distilled  in  a  vacuum. 

In  tfad  way  pyrrol,  skat/il,  phenol,  hidol,  and  volatflo  fatty  acids  aw 
M-piunled  .ii.d  will  U:  found  in  the  distillate.  Tl  I  N  idlM  Lfl  tttt  (ttort 
in  tTcntod  with  limo,  filtered  from  the  precipitate  that  forme,  and  distilled 
in  a  vacuum,  the  distillate  beini;  r^-ei'vi'd  in  weak  sulphuric  acid.  The 
bases  orcnn.piinifd  with  uiniimnin  (1imI.i1  hut.  Tin-  <1  l.illitn  in  now 
neutralised  by  sulphuric  ncidt  and  cvupurntrd  m-uly  to  dryness,  separating 
the  mother  liquid  from  sulphate  of  ammoatu,  which  crystallises  out  The 
mother  liquids  arc  trailed  with  absolute  iilenho',  which  dissolves  the 
sulphates  of  the  ptomaine*  The  alcohol  is  got  rid  of  by  evaporation,  the 
residue  treated  with  caustic  soda,  and  tho  hose*  shaken  out  by  successive 
trcutment  with  other,  petroleum  ether,  and  chloraflMBL  The  residue  ro- 
ffiafnTng  in  the  retort  with  the  excess  uf  lime  is  dried,   powdered,  mid 

1  v  li  111.I.  .1    wi'li       iIkt;    :!c-    ethereal    .  xttnrl.    ia    .<f-p.ir.it    d,  I  viij.nr.d-:.  1    lfl 

dryness,  the  dry  residue  taken  up  in  a  little  water,  slightly  aci  luluted, 

and  tin*  baan  precipitated  by  nn  alkali. 
J  B50.  Brieger's  Process.— Brieger  }  thus  describe*  his  process:— 
"The  matters  arc  finely  divided  and  boiled  with  watci  feebly  acidulated 

with  hydroeliloric  acid. 

•  Ptomaine  tt  LwtOTnnititi,  K.  J.  A.  Gsnticr,  P.\rin,  183G. 

1  Tlit  fir»t  *iM  nppoicutly  in  ao  dilute  tbit  the  JivtilUtc  mtirc  thau  BCUtrnUtes  it, 
lioocc  more  sulphuric  acid  Is  added  to  complete  neutralisation, 
;  HUsrftUfcfltpH  Utxr  PUmainr,  Tlnil  IS.,  h>rlo  .  tt$6. 
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MC«r«  must  1*  lakuu  that  on  boiling,  the  weak  acid  reaction  mast  be 
retained,  and  that  tliix  manipulation  only  last*  a  fow  tninutee. 

"Tho  insoluble  portion  is  filtered  off,  aud  the  filtrate  <n-a|>rrntad,  Nther 
111  the  jeaaoven  or  on  the  water-bath,   to  syrupy  conmrtencj.     If   the 
substances  are  offensive,  e*  alcoholic  and  watery 
extracts  of  floah  usually  am,  tho  iu»  of  ftockliech's 
■ . I   I  ^^  nmplc  apjjaratu*  (m-o  diagram)    in   to  be  recom- 

mended. The  filtrate  to  bo  evaporated  U  placed 
in  a  floak  provided  with  a  doubly  perforated 
caoutchouc  cork  carrying  two  bent  tube* ;  the 
tube  b  terminates  near  the  bottom  of  the  fla.-k, 
while  the  tube  4  terminate*  a  little  above  the 
level  of  the  fluid  to  be  ovaporated.  The  tube  a 
in  connected  with  n  water  pump  which  itucka  away 
the  escaping  stoam.  In  order  to  avoid  the  running 
bock  of  the  oondeneed  water  forming  in  the  cooler 
part  of  the  tube,  the  end  of  the  tube  a  in  twisted  into 
a  circular  form.  Through  the  tuW*  &,  winch  has  a 
fm«  capillary  bore,  a  etream  of  air  in  allowed  to 
enter,  which  keeps  the  fluid  in  constant  agitation, 
continually  destroying  the  wum  on  the  surface, 
end  avoiding  sediment*  collecting  at  the  bottom,  which  may  cause  fracture 
of  the  flask.  According  to  the  regulation  of  the  air  current,  a  great. 
smaller  vacuum  can  bo  produced.  The  fluid,  evaporated  to  the  con 
4ut*ncy  of  a  ayrup,  is  treated  with  00  [ier  cunt,  alcohol,  filtered,  ud  the 
filtrate  precipitated  with  lead  acetate, 

"The  lead  precipitate  is  filtered  off,  the  filtrate  evaporated  to  ft  syrup, 
and  the  eyrup  again  treated  with  96  per  cent  alcohol.  This  is  again 
fll tared,  tho  alcohol  got  rid  of  by  cvuponttion,  water  added,  the  lend 
thrown  down  by  SH^  and  the  fluid,  after  the  addition  of  a  little 
hydrochloric  acid,  evaporated  to  tho  consistence  of  a  syrup  ;  thil  >-yr 
•■xiimi'ic.i  with  N  pa  oat  iloohol,  ind  ptdpit:it"d  mi.i  .in  uiioholio 
solution  of  mercury  chloride.  The  mercury  prmipitntn  is  boiled  with 
water,  and  by  the  different  solubility  of  the  mercury  salts  of  certain 
ptomaines  some  separation  takes  place.  If  it  is  suspected  that  some  of 
the  ptomaines  may  have  been  separated  with  the  lead  precipitate,  this 
lead  precipitate  can  bo  decomposed  by  SHa  and  invalidated.  I  have 
Only  (says  Brieger)  in  the  case  of  mussels  been  able  to  extract  from  the 

lr:ul  pri-i-ipititi'  ..in:d]   ■pgnffthft  f/j    ptOPsitlML 

"Tho  mercury  filtrate  i;  freed  from  mercury  and  evaporated,  the  excess 
of  hydrochloric  acid  being  carefully  neutralised  by  means  of  soda  (for  it 
must  only  bo  slightly  odd) ;  then  it  is  again  treated  with  alcohol,  eo  aa  to 
separate  as  much  us  possible  tho  inorganic  constituent*.  The  alcoholic  ex- 
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tract  in  evaporated,  dissolved  iu  a  little  water,  neutniliwed  with  sods, 
Acidulated  with  nitric  acid,  and  precipitated  with  phosphomolybdic  acid. 
Tho  phoBpho-molybdio  acid  precipitate  is  decomposed  with  neutral  lead 
acetate,  which  proceaa  may  l>e  facilitated  by  hotting  on  the  watprd>:it.1i. 
After  getting  rid  of  the  lead  by  treatment  with  Slly,  the  fluid  i*  «.  \;<poratod 
10  a  syrup  and  alcohol  added,  by  which  procc&?  many  ptomaines  mny  be 
eliminated  aa  hydrochlorates;  or  they  can  be  converted  into  double  cult*  (of 
platinum  or  gold)  for  the  purpose  of  separation.  In  the  filtrate  from  pho#> 
pho-molybdate,  ptomaines  may  also  be  found  by  treating  with  lead  acetate 
to  pst  rid  of  the  phospho  ■  acid,  and  thou  nddn>£  certain  reactive*. 

Since  it  is  but  seldom  tlutt  the  hydrochloratea  are  obtained  in  a  state  ot 
purity,  it  is  preferable  to  convert  tho  surmtanee  separated  into  a  gold  er 
platinum  salt  or  a  picrate,  aince  the  greater  or  less  solubility  of  thcac 
compounds  facilitates  tho  purification  of  individual  members;  but  which 
reagent  if*  heat  to  add,  must  be  learned  frum  e<qw"rit'hri<      Th"  melting- 

pnint  of  tliK«e  salts  llliisl  alwayb  be  taken,  Ki  tlmt  all   Idtt    of   tbrn    punly 

may  be  obtained.  It  is  also  to  be  noted  that  many  gold  *alt*  drcomjKise 
on  warming  tho  aqueous  solution  ;  this  may  bo  avoided  by  the  addition 
of  hydrochloric  acid.  The  h/dzDOttlOnta  of  Bhfl  ptomaines  arc  obtained 
by  decomposing  the  mercury,  gold,  or  platinum  combinations  by  tho  aid 
of  SHj,  while  tho  picrates  can  be  treated  with  2iydroehl<  ric  acid  aud 
shaken  up  with  ether,  which  latter  solvent  dissolves  t)i«  picrm  acid. 

"  Considerable  difficulty  in  the  purification  of  the  ptomaines  is  caused  by 
a  nitrogenous,  amorphous,  non-poisonous,  albiwuin-liku  substance,  v.. 
passes  into  all  solution*,  and  can  OnJj  be  jjot  rid  of  by  careful  precipita- 
tion with  an  alcoholic  aoliiltnn  of  lead  acetate,  in  which  it  is  soluble  in 
excess.  This  alhiiiuiiiuid  f«inn«  >m  nmrirphnus  compound  with  platinum, 
and  acts  aa  a  strongly  reducing  agent  (the  platinum  compound  contains 
29  percent,  platinum).  When  this  albuminoid  is  eliminated,  then  l\v: 
hydrnchlorates  or  the  double  salts  of  tho  ptomaines  crystallise." 

§  631.  The  Benzoyl  Chloride  Method— The  fatty  diamines  in  dlflti 
aqueous  volutions,  ehak<n  with  benzoyl  chloride  and  soda,  are  converted 
into  insoluble  dibenzoyl  derivatives  ;  these  may  be  separated  from  bon- 
zamido  and  other  nitmgenou*  producta  by  dissolving  the  proeipitato  in 
alcohol,  and  pouring  tho  solution  into  a  larye  quantity  uf  water.*  Com- 
pounds  winch  contain  two  amido  ^roupa  combined  with  one  and  tin- 
same  carbon  atom,  do  not  yield  benzoyl  derivatives  when  ifeejMfl  with 
benzoyl  i:ldnriib'  and  »cm!:i.  Hmiee  thic  reaction  Ottl  he  utilised  fot  ear- 
tain  of  tho  ptomaine*  only.  Tho  solution  mu-t  be  dilute,  because  con- 
centrated solutions  of  croatim,  rmilitiiiu-,  and  similar  bodies  also  give 
precipitates  with  benzoyl  chloride  ;  no  separation,  however,  occurs  unloss 
these  bodie.1  are  in  the  propoitinu  of  liv  per  bhotnafld, 

•  L.  V.  Udrjniky  tad  Bsumana,  Am,  xxl  Q7H, 
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This  pmcRss  i.«  »pf<rially  appliurfdn  far  tho  separation  of  cilrjsene- 
diaminc,  pentamethylencdioinint!  (cadavcrinet,  and  tetrainethrlccodia- 
mine  (r^troacine)  from  unne.  In  a  cam  of  eyetinuria  Udraneky  sad 
K.  Haiitnftnti  *  hav*  faffid  0*M  prm.  n(  l.nnjnylU»troraPthylenodi*n3tn*\ 
0'4'i  gHfc.  oJ  beiixoylpeDtametbyUovdiAUiiao  in  a  iky.  Diamine*  «• 
alwpnt  in  normal  fecc*  and  urine.  SUdtha^en  and  Bricpor  t  Kui 
alto  found,  in  a  caw  of  cyatinurin  diamine*,  chiefly  pentametnjlem 
diamine. 

Tho  operation  is  performed  by  ranking  tho  liquid  alkaline  with  soda, 
00  that  the  alkalinity  i»  equal  to  about  10  per  ami,  adding  bcnxoyl 
chloride,  shaking  until  tho  odour  of  benroyl  chloride  disappears,  and 
filtering ;  to  the  filtrate  more  benzoyl  chlnrido  ia  added,  the  liquid 
Den,  and,  if  n  precipitate  ap[>ears,  thin  ia  also  filtered  off,  and  tho 
procese  repeated  until  all  diamines  are  separated. 

The  pm-ipitfiTf  dm  r.li'jiiiml  u  riiaaolwd  In  nleohol,  and  tho  alroholfa 
•  »!ution  pound  into  a  coosidcrablo  volume  of  water  and  allowed  to  stand 
over  night ;  the  dibcneoyl  compound  is  then  usually  found  to  be 
crystalline  condition.  Thu  compound  in  crystaLliscd  once  or  twieo  from 
doohol  "T  «-il  <r,  nnil  its  melting  point  ami  properties  studied.  Mixture* 
of  diamine*  may  be  aeparutcd  by  their  different  solubilities  in  other  and 
alcohol. 

A  solution  of  000TS3  grm.  of  pentomethylenediamino  in  100  c.e.  of 
water  ynve  00218  grm.  of  the  dibenzoyl-dariviitivi*  when  shaken  with 
benzol  al  nde  (5c.c.)and  40  c.c,  of  soda  (10  per  cent.)  and  kept  far 
v  !->ar  hour*.  In  a  second  experiment  villi  ft  similar  solution  only 
0'01  42  grm  of/lihenroyl-dorivntive  was  obtained  ;  [  hence  tho  pmowu  ia 
not  ii  good  quantitative  process,  anil,  although  convenient  for  isolation, 
ffives,  »o  far  a*  the  total  nmount  recovered  id  concerned,  varying 
mult*. 

(609.  The  Amines. — Tim  amines  are  bases  oii 
.ind  built  Lyi«.\     Thorn-,  thai  Dfl  interesting  as  poison*  are 

monaminea,  diamines,  and  the  quaternary  ammonium  bases. 

ConanliTi'd    of   OOmpOUnd    ammonias,   tho   amines   ore   divided   into 
piiiii.ii  .  -"Mitji'l  ii  v  mi  bald  bus*,  »id  teii  uitrile 

base*,  according  an  to  whether  one,  two,  or  throe  atoms  of  hydrogen 
have  been  displaced  from  tho  ammonia  molecule  by  an  filkyl;  for 
insftUM  t ■,  mrthykfflJns  XlLCllj  ia  a  primury  ur  amide  base,  becuuse  only 
one  of  the  three  atoms  of  II  in  NIL,  has  been  replaced  by  methyl; 
similarly,  dimethylauiinn  u  :i  secondary  or  imid  Iwwe,  and  trimotbylnmine 
u  a  tertiary  or  nJtrU*  ba»o. 

"  I,,  v,  rJdrawkr  *ad  PoaaMMii  aWfc  /.  yhjHuU  CUn.t  xSL  Hi. 

t  Arfh,  p*thf>l.  Anntunx.,  err,  a 
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The  quaternary  Wcs  are  derived  from  the  hypothetical  iiiuuiouiuui 
hydroxide  NH4OH,  as,  for  example,  tetraethyl  ammonium  hydroxide 
<CSH4)4N,01I. 

The  diamines  aro  derived  from  two  moWnl***  of  \'H,  and  therefore 
contain,  instead  of  one  moln  iio^en,  mo  molecules  of  lutrugun  . 

to  two  molecules  of  ammonia  there  are  eix  atoms  of  hydrogen,  two,  four, 
or  six  of  which  may  bo  replaced  by  oUcyls ;  as,  for  example, 


\hh7 


IUiMliylai«!lunli» 


w 

lik'CliylsntfflMflftM 


The  monaminos  are  similar  to  ammonia  in  their  reaction* ;  eome  of 
them  are  stranger  base*  ;  for  instance,  ethylaraine  expels  ammonia  from  it* 
salts.  The  iirst  members  of  the  series  are  combustible  gasea  of  pungent 
odour,  and  easily  soluble  in  water ;  the  higher  haraologucs  nxo  fluids ; 
and  the  still  higher  member*  M 

Tlie  hydrochlorides  are  soluble  in  absolute  alcohol,  while,  chloride  of 
ammonium  is  insoluble  ;  this  property  is  Ukeu  advantage  of  for  separat- 
ing aminos  from  ammonia.  The  amines  form  double  salts  with  plutinic 
chloride ;  this  is  also  utilised  for  recognition,  for  tho  purpose  of  separa- 
tion, and  fi  i  '.:■.!:<■. iIk.iji  ,  for  instance,  amuionium-plaliuum-chlorido  on 
ignition  yields  •13,09  per  cent,  of  platinum,  and  inethylamme-platinnm- 
chlorido  yields  47*4  of  platinum.  Jt  i*  comparatively  easy  to  ascertain 
whether  an  amine  is  primary,  secondary,  nr  tertiary. 

The  primary  and  secondary  amine-*  unu-.t  m  ith  nitrous  acid,  but  not 
the  tertiary ;  the  primary  aminee,  for  instance,  aro  converted  into 
alcohols,  and  there  is  an  evolution  of  nitrogen  gas;  thus  mcthylamino  is 
drinnii]  <i  I'd  iir.n  iiu'liiyl  iilcihul,  n ill •  »••■•. .  iiml  w  iter. 

CH4XH2  +  (OH)NO  =  CH^OH)  +  N\  +  H,0 . 

The  secondary  amines,  treated  in  the  same  way,  evolve  no  nitrogen, 
but  aro  converted  into  nitrosamines  ;  thus  dimcthy lamina,  when  treated 
with  nitroua  acid,  yields  nitrosodin.  :.      amine, 

(CHa)»NH  +  (OU)NU  =  (CH1).,(XU).V  +  HsO; 

and  tho  nitrooamines  respond  to  tho  test  known  as  Licbcrman's  nitroso- 
reuction,  which  is  thus  performed  : — The  substance  is  dissolved  la 
phenol  and  a  few  drops  of  concentrated  sulphuric  acid  added.  Tho 
yellow  colour  at  first  produced  changes  into  blue  by  adding  to  tho 
acid  liquid  a  solution  of  potash. 

Tho    primary  amines,   and   the    primary  amines    alone,  treated  with 
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chloroform  and  alcoholic  potash,  fuM  the.  peculiarly  offennre  smelling 
carbylamino  or  isonitrilc  (Hofroonn'a  tent), 

V 

KH^Cnj  +  CHC1,  +  3KOB  -  C^N-CH,  +  3KC1 +  311,0 . 

Again  the  primary  buw,  when  treated  with  corrosive  sublimate  am! 
carbon  disulpludc,  evolve  sulphuretted  hydrogen,  and  mustard  oil  is 
produced,  c.</., 

KH^C^HJ  +  CS,  -  CS=N— C2Hfi  +  H£. 

£Uiylanil»r.  KUiylmutfud  ulL 

Where  a  anmcient  quantity  of  an  amine  is  obtained,  the  primary, 
secondary,  or  tertiary  character  of  ths  amine  nay  be  deduced  with 
cefUinty  by  treating  it  with  mathyl  or  atbyl  todicl*. 

A  mnlrrule  of  the  base  Is  digested  with  •  molecule  nf  methyl  iodide 
and  distilled  with  potash  ;  the  distillate  is  in  the  same  manner  again 
treated  with  methyl  iodido  and  again  distilled;  and  the  process  is 
repented  until  an  ammonium  base  fa  obtained,  which  will  take  op  do 
more  iodide.  If  three  methyl  groups  wen  in  this  way  introduced,  the 
original  substance  was  primary,  if  two,  secondary,  if  one,  tertiary. 

The  quaternary  boson,  such  an  tetracthyl  ammoniumoxhydrato,  doeonv 
pow*,  on  boating,  into  triethylamine  and  ethylene;  the  corresponding 
im-Uiyl  compound  in  like  manner  yields  triinethyloimne  and  methyl- 
alcohol. 

On  the  other  hand,  tho  primary,  secondary,  and  tertiary  bases  do  not 
decompose  on  boating,  but  volatilise  without  deeomnoaitinn 

The  chief  dintinctionB  between  these  various  amines  are  conveniently 
put  into  a  tabular  form  as  follows : — 


Prtmur. 

S^oondfcfy, 

Mia* 

"ST 

xn#oir> 

On  treating  with  methyl 

[Odlda   it    !:iIin     lip    tflO 

following      nnniher    of 

methyl  groans,    .     .     . 

Rnarlim    with    uitious 

3 

2 

1 

... 

Decern  po*w 

willu'Vohi. 
n  hi  uf  ui- 
tn  vru  Kin. 

Formation  of 
n  i  t  r  os- 
am  Ins, 

MuaUid  oil,  Ac,  on  treat- 

ment with  C8f  and  ml- 

liinftto,  ■    ■•■•■ 

Miutanl   oil 

(uniiw!. 

... 

... 

... 

Chloroform  iml  alcoholic 

Formation  of 
c  a  r  h  y  1- 

fttniiH'. 

HI 

... 

... 

Effect  of  strong  heat,  .     . 
Ou  addition  of  acids,    .     . 

Sublines. 

Sublimes, 

SuMimst, 

!»••■*. 

Cemhinc*  m 

Oomnhm  to 

Oombtnai  la 

... 

form  mlIu. 

form  salts. 

form  salts. 
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£853.  SCathyUniine,  CH,SH^—  Tim  UiguK  ordinary  trni(nniLurta  ;  it  i* 
Inflammable,  and  poeaenca  a  strong  ammooiical  odour.  It  has  been  found  in  hemiig 
liriuer  and  ii  ptraetit  in  ctiltarw  of  tba  rornma  hacilln*  -  it  hu  alan  ham  fainnl  in 
pouonoua  aaaaagee,  but  It  ia  not  in  itsalf  toxic. 

It  forma  erjatalliaa  anita,  mch  aa,  for  example,  tho  hydro*  Monde,  tho  platiuo 
chloride  (Pi— *W  percent),  and  the  aorcchlorido  (An— W">  par  cent,  when  anliy- 
&oua).  Tho  beat  salt  for  eatiweliou  U  tho  plaUmjcUoxide,  insoluble  in  abaulutc 
alcohol  and  ether. 

gtM.  Dlmethylamina,  (CH^VfTU.— Dime  thy  lamina  ia  aJao  4  gaa;  it  baa  b«<o 
found  In  various  pu  undying  eubaUneee.  It  forma  crrataJUno  aalte,  iurh  aa  the 
hydrochloride,  the  platinochlorido  (Pt-39'1  par  cent.),  and  an  aurochloride  (An- 
M  "*5  par  cant.),     It  U  not  poieoooua. 

In  Hriafar'a  prucnai it  ma v  occur  in  both  tho  mercuric  ehhmda  pm-i]*  uu  an*!  fillrxla. 
Troro  eadarecine  it  nay  h*  e#parated  by  platinum  ohlonda;  c*«iartrraa  jaatino- 
chloride  ia  vith  diflicidty  »oluL!e  in  cold  valor  arvl  cry<UllieM  from  hot  water,  wl-ile 
diincthylamiae  remain*  in  tho  mother  liquor.  From  choline  it  nay  bo  erparated  by 
reeryatallijuug  the  mercuric  precipitate  from  hot  water.  Pruui  UKlhylaiuiur  it  may 
be  *  pan  ted  by  courerUng  Into  chloride  and  extracting  with  chloroform ;  dimethyl- 
amfn*  chloride  ia  aolabl*,  mellitUmine  chlnriile  invtliiM*  in  chloroform, 

I  6M.  Tnmatbytamina,  (CH^Jff.— TriiuethylncoLno  to  tha  free  etete  ia  an  alkaline 
liquid  with  a  6ahy  odour,  Wiling  at  9'3' ;  it  is  not  toxic  aave  in  lar*e  doeee. 

It  ocean  In  a  fcreal  variety  of  plan!*,  and  ia  alao  found  in  putrefying  eabeUfccce. 
It  is  a  product  of  the  dccoiutoaiuoa  of  choline,  beUioe,  and  ncuridine.  when  thee* 
iuImUixvn  aniilMliilnd  with  potaeh. 

Ia  Brtaawx**  proceas,  If  an  aqaroc*  aolntion  of  morenric  chlorlda  in  need  an  the 
pecrpitaat,  rrtmetkylaroine  (if  preaent)  will  bo  almott  entirely  is  tha  feltret*,  freen 
which  it  cam  be  obtained  by  twttinjr.  rid  of  tho  roercary  by  SH„  filleting,  erapoeatiraj 
to  dryneaa,  cxtractixuf  with  alcohol,  and  tercipiUtuig  tho  alcoholic  aoloteOB  with 
plaunic  chloride.  It  forma  crrrtalllae  sail*  with  hydrodiloric  acid.  pUtbwm 
chloride,  and  gold  chlorlda ;  tlia  platinum  double  aalt  ylelda  17  per  eext.  of 
platirmm.  The  cold  aalt  49't  par  cent,  gold.  Tlw  gold  nit  ia  eeaily  enlnitle,  and 
thu  property  perxaita  in  ••Twration  from  choliaa,  which  farina  a  compound  with 
gold  chloride  aoluble  with  diflii ;ulty. 

flv&fi.  EtbrUmine,  C,I1»N11»- — Kthylatniiic  ia  in  tha  free  aUta  no  ammoniac*! 
IfcieiiJ  boiliuc.  *'•  14*7*.  It  iaa  strong  haaa,  uiiwiUn  with  water  In  every  proportion. 
It  aai  barn  found  it  ctttrefying  yeast.  In  wheat  flour,  and  in  tha  dUttllatfcej  of  brat 
aoajar  r—iaea.  It  m  not  poiaonoua  ;  tha  bydrortilonda  forma  deliquescent  plataa 
meeting  at  TC-W;  thapaatinochlorido  eontaiw  3ft"l  par  cent  af  platintsn,  a*d  tha 
gM  aalt  H«  ajar  ocaa.  of  gold.  In  other  word*,  tha  aane  xerotataftte  aa  tba 
Miinynliai  aalta  ofctfaathyUniina,  with  which,  howtrer,  it  cannot  Iv  cvofuaaal. 

1 443.  raiafryhamlai,  iC.H^XH,  la  an  Inllammahlc  liquid  boiling  at  67W ;  It  forms 
aaHavttfc  byoVo-adurte  arid,  platinum  tad  pnl.l,  an.j  tlia  gold  aalt  cAtitaanft  47'7I 
maw  eaanV  of  iwjU,  «*d  Ma  avaltingaednt  U  about  166*. 

I  tW.  T11  Ma jm ana  1,  iCJHJfl,  U  an  oily  baaa  but  alight !y  aolubla  in  water,  and 
aetfaac  at  ♦V-tti'ft'.  |1  a^raa  ao  precipiUU  with  nemrfc  chloride  in  aqueeoa 
■■lartin.  ttiarana  a  t4aliaweadorUa  conUliilog  31*8  per  cent,  of  pUUnum,  It  Ua 
bee*  fcaavl  is  pattnd  avaV 

|«tt.  yi  1  ay  I  ■  naat .  — TWca  are  two  propyhunlnea;  one,  normal  propylamine, 
CB£H9<:H*}tH+  UAUugU  iV-ir,  •m&iK-iwprtonxi,*,  (CHjj:H.SH+  boiling 
at  11  -t  hot  haw*  lattitMal  a*b-iiko  amalling  liquid*.  The  hydrochloride  of  nor- 
aaal  (eepyUaniae  awaUe  at  }W-XWt  and  hwpropyiaa.in*  ehlcride  taata  at  1WP. 

It  Ua  barn  JnaavJ  u  catliaan  of  human  ficce*  on  icrlatia.  Xo»a  of  tho  aboTt 
aaaaaaaaee  wgowU/aftifi  la  prayartlaa  to  bo  pounooua  in  th«  autall  ^uautltin 
tLay  aaw  Ltkeiy  to  be  pru3— 1  in  cUeamjoaing  fooda. 
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f  0«X  leo-ejnyUmiae,  (CH1V1LCH»CIIV.N»»  &■  e  eoloviMi  aftafiM  Uioi 
pnwiaihaa;  a  part-liar  adoor.  It  boil*  it  »r-*S\  It  forme  ■  Jatitaew  wit  hydro- 
ealorid*.    Th»|OftClooeht«rid*er7tUiaM«in«ohWn7«]lo«rUlM. 

Ua-amjUaaot  ocean  ia  the  r«twftotk»  of  jae-t,  udUi  unul  eeortitwei of 
ood-fcver  ©0.     It  U  inUtmly  poiaooous,  erodacing  ccemleiee*. 


DIUmOBi 

{  601.  Bat*  of  Formation  of  Diamfi^— Diamine*  are  formed  in 
putrefactive  proceed©*,  generally  where  there  ut  abundance;  of  nitrogen. 
Garcia  ♦  hai  altera }>Uk1  to  trace  the  rate*  at  which  thnj  are  forced  by 
allowing  meat  extract*  U>  decornjXHe,  precipitating  by  lrctuoyl  chloride 
(aw  p.  487)  the  dibeuxoyl  compound,  and  weighing;  the  following 
were  the  rcwalto  obtained : — 

1W                                               Wel^rfbeaeeal 
2t  tiuui* O-Mjcthu 

Jdaja, "'?*    * 

Sdaya, 0*81    ,, 

a  day*, 0?*    „ 

Jdeje, 0-67    ,. 

8  days, 0-M    „ 

f  o62.  Ethylidenediamlne.— Rrieger  found  in  j.ntn.i  haiblnek,  in  the  filtrato  from 
tho  mercury  chloride  precipitate :— godimne,  xtraridiue,  a  baee  teomene  with 
ethyl  cnedianrfne  C,n.N,  (bat  which  Bricgcr  Mbeequcntly  more  or  Icee  aaiie- 
faclurily  Identified  with  rtljlMraodiauiine),  uiueceriue,  and  u-wlhv  lamina  ;  thoae 
heacs  wen  aa  panted  at  follow*  -•— 

The  ft  I  tret*  from  th*  mercury  uhlgatft  ■olntfal  wnt  fr»#tl  fwm  mernnry  by  AH» 
*»»pormUi  to  a  ayrep,  aud  then  wctract«i  with  alcohol.  From  the  alcoholic  win. 
tioe  platinum  chlarido  precipitated  neuridlno,  thw  wa*  filtered  off,  the  81tree»  freed 
from  alcohol  and  j»latimnn,  and  the  aqueous  solution  concentrated  to  a  «mall  v 
and  prtWpitateu"  with  au  ■q.ttaooi  vduliun  of  platinum  Dflloctdtl  lhl»  prrtlpitaUd 
•thylklfne  platinum  chloride.  The  mother  liquor  from  thU  precipitate  WMcmiivm. 
tntad  on  the  watar-batb,  and,  on  cooling,  tho  platinoehtortde  of  mnroartne  crystal. 
llaed  cut  From  tho  mother  lienor  (freed  from  the  erystul*),  on  nUmling  in  I 
dealceator,  Uiu  gadinino  double  aalt  ory*ulli*rd  out,  and  from  tho  mother  ' 
(freed  from  gadlnlno  after  removal  of  tho  platinum  by  fill,)  distillation  with  lillO 
rceuvem]  tiiint-thviainiiM-. 

From  the  platlnochlorlde  of  athytanedlamlne,  tho  rhloride  ran  bo  obtained  by 
tmaiing  with  SH3,  Altering,  nnd  ^Tapnmting;  by  distilling  tho  ehlnrnle  with  a 
CBtnttiu  ilkiili,  tliu  frve  ba*u  can  bo  obtained  by  diatillation. 

BthyHdoncdiamlno  ia  iaotnorlo  with  olhyU-n. aS« BBb -,  but  diffora  from  it  In  th» 

following    propcrti".;— ethylid#n*«iMrnine   is    poiaouona,  otliylencdiemine  ia  non* 

rooua, 

K'hylenediainiiin  form*  »  platinochlnririn  almnat  fanoluhle  In  hot  water,  while  the 

.'Udena  aalt  U  more  eaally  aolnl ile.     Tho  prnpni'tii-n  of  tli«  j-'»ld  wills  are  iJmiUr, 

uthylouedlaiiuno  forming  a  dlflODitif  tola  bio  gold  aalt,  othylidons  a  rather  aolnble 

gold  aalt 

EthyKdeundiandiie  formi  a  hydrochloride,  C  JI,N',C:IIC1,  crystallising  iu  long 
glistening  ueedlea,  insoluble   in  alwolute  aloohol,  rather  eolublo  iu  water.    The 

•  «*./  fhyM.  Chcmic,  Kvil.  6.  671. 
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hytlmchloriilp  (pm  fiwipitnt"*  in  agptOM  solntion  with  phoopho  molybdlc  uid, 

jilirMplioALtiiiioutc  acid,  Am]  potamium  hitimith  iodidr  ;   the  lntt«  r  u  in  tlio   foTIQ  of 
K-d  pUtcs. 

The  i»Ulii»i>clilor»Ir»  C,H«N,2HC1.  PtCI  (Pt-41'fl  iwr  ocut).  is  in  the  form  of 
yellow  plAtm,  not  very  aoluMe  In  cold  water. 

EUiylidenediamiin\  when  nuhriitanroindy  injected  into  guincu*pigK, 
produces  an  abundant  iccretiou  from  the  mucous  membranes  uf  the* 
>  ,  mouth,  and  oyea.  The  pupils  dilate,  and  tho  eyeballa  project. 
Thorn  it.  acute  dyspneen ;  death  takes  place  after  somn  twenty-four 
hours,  ami  the  heart  is  aIojijkhI  in  diastole. 

Trimothylcncdiaminc  is  believed  to  have  been  isolated  by  Ilriegcr  from 
cultiYfttioitH  in  t  <<  f  broth  of  the  oomma  bacillus. 

It.  oocnra  in  small  quantity  in  the  mercuric  rhlnrldft  pri-npitate,  ml 
is  isolated  by  decomposing  the  precipitate  with  S1L,  'v.ijH.rnllug  tb<j 
nitrate  from  tho  mercury  sulphide  to  dryness,  taking  up  the  r» 
With  iiljuolute  alcohol,  and  precipitating  by  an  alcoholic  solution  of 
wnIiiiiu  picrate.  The  precipitate  BOBfctfltt  tin-  pftonta  of  t.riin'-iln 
diamine,  mixed  with  tho  nictate*  of  cadavcrine  and  creatinine.  Cade- 
vorino  picrate  i«  insoluble  in  boiling  absolute  alcohol,  tho  other  picrataa 
wiluhln;  so  the  mixed  pic rate*  arc  boiled  with  absolute  nleohol,  mid  the 
insoluble  cadaverine  filtered  off.  Next,  the  picratw  of  creatinine  and 
trimetbylcncdiainine  are  freed  from  alcohol,  the  solution  in  water  acili 
tit  <l  with  hydrochloric  acid,  the  picric  acid  shaken  out  by  treatment  villi 
ether,  and  then  the  solution  precipitated  with  platinum  chloride;  tho 
pUtiuoehloride  of  trimcthylencdiamino  is  not  very  soluble,  while  creati- 
nine easily  dissolves ;  so  that  separation  is  by  this  means  fairly  easy. 

It  also  gives  a  difficultly  soluble  salt  with  gold  chloride. 

The  pierate  consist*  of  felted  needles,  melting-|x>int  198°.  Phospho- 
molybdic  acid  gives  a  precipitate  crystal Using  in  plate*;  potassium 
bismuth  iodide  gives  dark  coloured  needles. 

It  produces  in  animals  violent  convulsions  and  muscular  tremors ; 
but  the  substance  has  hitherto  been  obtained  in  too  small  a  quantity 
to  be  certain  as  to  its  identification  and  properties. 

$663.  Neuridine,  C.Hl4N2.— Neurkiiue  U  a  diamine,  and  ieopparcntly 
the  most,  common  basic  product  of  putrefaction  ;  it  has  lieen  obtained 
from  the  putrefaction  uf  gelatin,  of  horseflesh,  of  fish,  ami  ftom  tho  yelk 
of  eggs.  It  is  usually  accompanied  by  choline,  from  which  it  can  bo 
separated  by  converting  the  bases  into  hydrochlorides,  choline  hydro- 
chloride Wing  Kiilnble  in  absolute  alcohol,  not  i  rid  me  newrcely  ao.  Briogcr 
isolated  neuridine  from  putrid  fleeh  by  precipitating  the  watery  extract 
with  mercuric  chloride.  Ho  decomposed  tho  mercury  precipitate  with 
SHy  and,  after  having  got  rid  of  the  sulphide  of  mercury  by  filtration, 
he  cmnvntiMLed  the  liquid  to  u  fuuall  built,  when  a  substance  separated 
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in  crystals  similar  in  form  to  urea  ;  this  wns  purified  by  rocrystalUsatiou 
from  absolute  alcohol,  and  converted  into  tho  platinum  salt, 

Alio!  Hit  mrthrvl  which  may  be  uawl  for  thn  separation  and  pariflratiVni 
of  neuridine  it  to  diasolve  it  in  alcohol  and  precipitate  with  an  alcoholic 

whtjoorf j/kai  10M  ;  ft   fit  1  it  ■  nq  bad  00a  i *  fag  tratti  ml  villi 

dilute  mineral  arid,  and  the  pfrrir  add  remnvad  hy  ahsVmg  with  etlier. 

Thn  free  base  has  a  strong  seminal  odour.  It  Is  gelati&oux,  and  ha* 
not  been  crystalli**!.  It  is  insoluble  in  ether  and  in  absolute  akchol, 
an-i  not  readily  soluble  in  nmyl  alcohol  It  gives  white  precijnUto*  with 
mercuric  chloride,  neutral  and  bnric  lead  acetates.  It  does  not 
Ilofmanii's  isonitrile  renction.  When  distilled  with  a  fixed  alkali,  it  yields 
di  and  trimethylaminc. 

The  hydrochloride,  C4HUN,2HC1,  crystallises  in  long  needles,  whick 
are  insoluble  in  atwlule  alcohol,  ether,  henxnl.  chloroform,  petroleum 
other,  and  amy!  alcohol  ;  but  the  hydrochloride  is  rery  soluble  in  wator 
and  in  •lih.t"  »ln>hoL 

Tho  hydrochloride  girea  no  precipitate  with  mercuric  chloride,  potass- 
mercuric  iodide,  poUuse-cadmiuxn  iodide,  iodine  and  iodide  of  poUsaicm, 
tannic  acid,  f«rricyanide  of  potawium,  i>  rn«  chloride,  and  it  does  not 
giro  any  colour  with  Krohdn'a  wwgent 

On  the  other  hand,  phoaphotungatic  acid,  phiaplio-molybdic  acid,  picrk 
acid,  potaa^biamuth  iodide,  platinum  chloride,  and  gold  chloride  all  give 
precipitates. 

Nenrirlinn  hydrochloride  i«  capable  of  sublimntinn,  and  at  thn  same  timn 
.1  ::  iiiT»n:i]iir«r:il,  f'"i  the  Mililimi'il  nccdli       li    "■   i"!    n   bblfl  OOtOOlB. 

Neuridine  platinochlonde,  (  MIuN,:'H(;i.l,lCl<,  yields  3814  per  cent. 
of  platinum  ;  it  crystallise*  in  flat  needle*,  soluble  in  water,  from  which 
it  is  precipitated  on  Llu«  ;pMilinn  of  alcohol. 

The  aurochloride  has  the  famk  CslIuNV2HC12AuClB ;  it  is  rather 
insoluble  in  cold  water,  and  crystallises  in  bunches  of  yellow  steedlca. 
r»n  vim  r>n,  it  should  yield   111*'  percent  ofgoli, 

Tho  pleat*,  f'-HnNySCoH^NO^OH,  is  almost  ratable  in  cold 
water,  and  cryatallLics  in  needles.  It  is  not  fusible,  but  decomposes 
at  about  WO*. 

NouridiiiP  la  not  poisonous, 

§  CC4.  Cadaverine  (Pcntftinctbylencdismino,  C4HMNB-NH,CIT,;— 
(  II , -CHr -CH,CH9NHV)  is  formed  in  putrid  animal  matters,  and  in 
eulturoa  of  the  genus  Vilwio.  It  has  beeu  foiuid  in  :h«  urine  and  fs3Ce* 
in  cases  of  cyatimiria,  and  Rone*  has  separated  it  by  thn  l^nxoyUhloride 
method  from  tho  fwcee  of  a  patient  suffering  from  tertian  ogue.  It  may 
bo  formed  synthetically  by  dissolving  trimcthylcyanido  in  absolute  alcohol, 
and  than  radncinp;  by  sodium  (Mendiua'  reaction). 

•  ZtiUf.  yhyrtul.  Clwmu,  tvi.,  lflO*. 
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Cadavennc  is  a  thick,  clear,  syrupy  I'.quul,  with  a  peculiar  coniine-  on 
well  as  a  semen-like  odour.  It  absorbs  eagerly  CO.,  from  the  air,  and 
ultimately  is  convftrted  into  a  anlid  crystalline  mass.  It  volutilim-s  with 
the  steam  when  boiled  with  water,  and  may  be  distilled  in  the  presence 
oven  of  tho  caustic  olkalioo  and  the  alkaline  earths  without  decomposition. 
It  does  not  give  oil  of  mustard  when  treated  with  CS3  and  mercuric 
'inrdoes  it  give  with  chloroform  anil  alcoholic  potash,  carbyl- 
amino  (isonitrile).     If  dohydrated  by  KHO,  it  boils  at  from  UB*-120" 

When  eadaverino  in  treat™!  with  methyl  iodide,  two  ntomanf  hydrogen 
may  be  replaced  with  methyl,  forming  the  bono  CaHlv(OHv)»Na  ;  the 
platinochloiido  of  this  last  base  crystallises  in  long  red  needles. 

Cadaverino  forma  woll-dorincd  crystalline  suits  ax  well  as  compounds 
with  morals. 

Cadaverine  hydrochloride,  C6II14Nj21li  I,  cq  <Udliseain  needles  which 
oro  deliquescent,  or  it  may  bo  obtained  from  an  alcoholic  solution  in  platen. 
Tho  crystals  nre  insoluble  in  absolute  alcohol,  but  readily  soluble  in  96 
per  cent  nlcohoL  PutreBciriB  hydrochloride,  on  the  othfif  hand,  is  with 
difficulty  soluble  in  alcohol  of  that  strength  ;  hence  tho  two  hydro- 
chlorides can  be  separated  by  taking  Advantage  of  their  difference  in 
solubility  in  96  per  cent  alcohol ;  but  the  better  method  for  separation 
is  the  benzoyl-chloride  process  (p.  487).  On  dry  distillation,  cadAverine 
hydrochloride  decomposes  into  Nll.Jft'l  .md  pipcridine  C,,U,|ir,  The 
compound  with  mercury  chloride — C\HuN"vltHCl,4H^C,l(J(Hg-  6351  per 
cent.) ;  melting-point,  214*-"216" — i*  insoluble  in  :di'c»ho|  mid  in  raid 
water;  this  property  is  also  useful  to  separate  it  from  putresciue,  the 
mercury  compound  of  which  is  soluble  in  cold  water.  The  pint  in  ■■ 
chlorido,  C^HjjN^HC^ItCl^Pt- 38-08  per  cent),  crystallisca  in  dirty 
red  needles  j  but,  by  repeated  crystallisation,  it  may  he  obtained 
in  clear  chrome  yellow,  short,  octahedral  prisms;  it  is  soluble  with 
difficulty  in  hot  vtatcr,  insoluble  in  cold  water.  Tho  salt  decomposes 
at  "J35*-236\ 

Tho  anrochloride — CaTT,4Ns2HCr2AuCI  (Au  =  50*41  per  cent.),  melting- 
point  188' — crystallises  portly  in  cuW«  und  (urtlj  in  needlos,  and  is  easily 
soluble  in  water. 

Other  salts  are  the  picntte,  C(H14X.i2C,)H.i(>*0.i)|OH,  melting-point 
221'  with  decomposition;  with  difficulty  soluble  in  cold,  but  dihwilving 
in  hot  water,  and  insoluble  in  absolute  alcohol.  There  are  also  a  neutral 
•  ;. !;.!<.  < '  1 1  HN2lHJClf04  +  2HaO,  oiolttriK-point  160";  and  an  acid  oxalate, 
C0Hl4N'i2H|,CjO4  +  H2Ol  melting-point  IM"  with  tofiOnpCflftfOtl ;  botk 
these  oxalates  are  insoluble  in  aheoluLr  alcohol. 

Cadaverino  dibenroyl—  CftHI0(MIC( .T,  H:),,  melting-point  12P/-130* 
•  Ilricjrcr  liaa  also  gSttfj  to  tlic  Mft  i*«o  a  boiling  joint  of  176", 
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—crystallises    in   needles    and    plates,    soluble   in  alcohol   and  slighl 
soluble  in  ether,  insoluble  In  water. 

a  not  acted  on  by  hot-  dilule  acids  or  alkalia,  and  when  diMolred  in 
concentrated  hydrochloric  acid  and  alcohol  it  is,  only  after  prolonged 
itg,  decomposed  into  benzoic  acid  and  tha  free  Wat.  The  Hflffflf 
ncid  after  getting  rid  of  the  alcohol  by  evaporation,  ran  ha  removed  by 
■baking  up  with  other;  then  the  hydrochloride  on  bo  decomposed  by  an 
alkali  and  the  free  kuee  obtained,  or  the  platinum  aalt  of  cadavcrine  mar 
bo  formed  by  precipitation  with  p::iTiinim  chloride.  Should  cadavehna  and 
I :;  rt-«inobein  the  name  liquid,  thodibonioyl»<>iu|»nimiU  may  >w separated 
M  follows ;— the  crystalline  precipitate  ia  collected  on  a  filter,  waaiud 
with  water  until  the  tjltnito  runs  clear,  and  then  dissolved  in  vara 
alcohol ;  this  solution  la  joured  into  twenty  time*  iU  volume  of  ether  and 
allowed  to  stand  ;  after  a  short  lime  coblula  form  of  tlie  putrea»:ine  ocm> 
pound,  which  ore  far  leas  soluble  in  alcohol  than  thoeo  of  cadaverin© 
dibonaoyl  J  these  crystals  are  filtered  oil'  and  repeatedly  crystallised  from 
alcohol  until  the  molting-|«rint  is  about  175"— 176".  Tho  filtrate  contains 
the  codavcrinc  compound ;  this  latter  ia  recovered  by  evaporating  off 
the  ©thcr-aloohoL 
J  C6&.  Futrescinc — Tetrurnethyleriediiunine, 

C4H12  R,-HHtCMtCHiCHtCHtNHt 

The  free  baae  ia  a  clear  liquid,  with  a  MMaVlQci  odour,  boiling-point  135'. 
It  it  a  common  base  iu  putrefying  animal  aubetuucee,  uud  alau  occurs  in 
the  urino  in  caaca  of  cyatinuria.  It  can  bo  obtained  synthetically  by 
reducing  ethylene  cyanide  by  the  action  of  sodium  in  absolute  alcohol. 

Tho  heat  method  of  separating  putrcscinu  is  tho  benzoyl  chloride  method 
already  given. 

Putroacine  forms  crystalline  aolte,  ol  which  tho  following  are  tho  moat 
important: — 

rutroacine  hydrochloride,  C4iruNa-'irCl,  forms  long  colourless  needle*, 
insoluble  in  absolute  alcohol,  easily  soluble  in  water, 

The  plutinochloridc,  C4il„N,£HCI.PtCI4  (Ft- 39-2  per  cent.),  ia  with 
difficulty  soluble  in  cold  water.  When  pure,  the  salt  is  in  tho  form  of 
six-aidvd  plates. 

Thoaurochloridr,  C^N^HCl.SAuCI,  ^  2  l!./.>(Au- 61-3  percent.),  is 
insoluble  in  cold  water,  ia  contradistinction  to  cadaveritie  aurochloride, 
which  easily  dissolve*. 

The  picratc,  C4nuNa2CflUa(NO2)B0H,  ia  a  aalt  of  difficult  solubility. 
It  crystallisoa  in  yellow  plates.  It  browue  at  230",  and  melta  with 
evolution  of  gaa  at  250'. 

Dibcuzoylputrc&cine,  ^H^NHCOC^HJj,  forms  ailky  plates  or  long 
needles,    melting-point   176*- 176°.      By   boiling  it   for   twoivo    hours 
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with  rittbOl  :«ni i  MTODg  fafdlOOUotlc  aciil  the  roni|»nii!ul  tnaj  In-.  Virnkiui 
up  into  liydrochlun  ii-  q|  putrWCHM  Mid  free  beiuoic  acid.  A*  *tatccl 
before,  it  is  lc»*  soluble  in  Alcohol  than  the  corresponding  compound 
of  eadaverine. 

Pntatttfat  ■•>  not  pobosou  Ob  ttaoihfi  haiul  by  repeau-d  tnttuMal 

with  methyl  iodide,  it  takea  up  four  methyl  radicals,  end  the  tutramotli>l 
compound,  C4H,(<:ilj,\...   prodOOM  symptoms  similar  to  tln*.< 
poisoning 

Jj  6G6.  Mctaphcnyleneditimine,  CCH4  <  ,  ie  a  cmtnlHno  •ub- 

•Unce,  i D I ■  i n i;^- point  63",  boiling-point  27G"-277\  The  crystals  ore 
easily  solublo  in  alcohol  or  ether,  with  difficulty  in  water.  The  least 
trace  of  nitrous  acid  atrikes  a  yidlow  colour  from  tlu  formation  of 
triaraidobenxuL 

/Nil,1 
•^  657.  PftTapheaylenediamine,  C6H4<T  ,  U  in  tl".  form  A  tabular 

cryat'l-,  in.  tin-  poml  140',  lH.iliny-iH.iut  207*.  If  this  auhstanco  isi 
li-iil  with  ferric  chliridc  ur  muugauoso  biaoxidr  and  WlTphwril 
acid,  chinonr:  i*  produced;  if  treated  with  SII3  and  ferric  chloride, 
a  violet  sulphur-holding  colouring  matter,  ulhed  to  methylene  blue, 
ia  for  mod ;  those  reactions  arc  teats  for  the  presence  of  the  puni- 
oonpoond 

Both  these  diamines  are  poisonous.  Metaphenylenediamine  produces, 
in  tho  dog,  the  symptoms  of  un  iiggruvuted  nilluen/a  with  continual 
sneezing  and  hnnrve  cough,  irhtth,  if  the  doae.  i a  largo  BOOUgfa,  ends  in 
coma  'iiul  death.  I'ar.iplnMiy Utn-d;j;iniu.r  pmduccs  cxoplithnlmin,  tho 
tissue*  of  the  oye  undergoing  comploU  llUntUQ.4 

Both  compounds,  in  doses  of  100  mgrma.  per  kilo.,  cause  more  or  leu 

salivation,  with  dinrrhrpa.      Thfl  BnisVcnmpmMiil   i*  mure    jvoiwuious  than 

the  melu-coinpouud.     So  far  as  the  author  is  aware,  neither  of  those 

diamine*  have    been  separated   willi   rnrtniuty   from    the  uriuo   of  aick 

lORj  DOf  :i"iii  products  of  dftOOXn  >  '-.tion. 

Jj  fi68.  HexamethylenediHTninft,  CflHwXr  —  Hnxnminhylenediaminn 
bo*  been  found  by  A.  Garcia  t  in  a  putrefying  mixture  of  hoijonYsh  and 
pancreas. 

§  660.  Diethylenediamine.  r4H10N;,  isa  crystalline  »ub«i  ai  «.,  m.  hm- 
point  104',  boiling-i»uini   145"-146\     AfUT   melting,   it   Mlidihea   mi 

Oting,  forming  a  hard  crystalline  muss,  It  is  extremely  soluble  in 
v.'nU'r,  and  h  deposited  from  nIcoh"l  in  largo  transparent  crystals.  A 
r.-. 'h nicu I  it  ■  ii.< ■:.  r  dl-'i!  "  -("'nnin  [tipi  raaidin  "  of  "  jiiperuzirie"  lias  Iwimi 


•  CoviptcM  JU-ui,,  oris  6*3-536. 
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found  ty  A.  W.  t.  Hoffmann*  to  be  identical  with  dietbylenediamine. 
Tim  liy'ln^lilori'io  crystallises  it)  colourless  noodles,  tnK>lul >i 
rwariily  soluble  in  water.  The  pUimnehloridA,  <\Uli(X  TIjHCl^  is  In 
email  yellow  needles,  and  is  fairly  cosily  soluble  in  hot  water,  but  dis«olrea 
but  sbuMIy  in  hot  alcohol,  The  rnorcurocblondn,  C\H,0>?HoHrCI4, 
cryatfllllM-A  in  ooootatriotllj  grouped  needle*,  and  is  readily  soluble  in 
lint  wntn,  but  i*  HfUOfpttttea1  OH  ftddlng  alcohol  The  picratr, C4H 
(f  ^i(NOf),On,  crystallise*  from  water  in  yellow  aeedl  insoluble 

in  alcohol,  f 

J  870.  Mydalelne  is  n  poisonous  haw*  discovered  by  Brieger  in  pn 
nuiuial  matters.     It  is  probably  a  diamine,  but  baa  not  been  obtained  in 
sufficient  quantity  for  accurate  chemical  study.     TV  le  i* 

extremely  soluble  in  water,  and  only  cornea  down  from  an  absolute 
aululiuu.     It  bn  broil  obtuinrd  in  a  crystalline  form,  giving  on  analysis 
88*74  per  cent,  of  platiuum,  C.  10'83  per  cent,  II.  323  per  cent. 

UydftMai  ||  V4ry  poisonous.     Small  quantities  injected  into  guiaea- 
piga  eauso  .1 1  l;ii  .1*  1-  -11  of  t)n<  pupil,  an  secretion  from  ibe  nose 

and  eyes,  and  a  ri»c  of  tsUupeiaUine,  Fiftj  nigral  coqm  daaUi.  Tiie 
poti'tnartem  appearance*  are  not  distinctive  ;  the  heart  ia  ancatcd  in 
duatolo;  the  in  tea  tinea  and  Madder  are  contracted.  Jn  cuts  it 
|in>fu«n  ttiMfhOsfl     Bjd  H  Biting 

J  671.  Guanidinc. — Guauidiiie  muy  be  considered  to  hate  n  relotii 
to  urea;  for,  if  the  oxygon  of  urea  is  replaced  by  the  im 
guanidine  originates  thus : — 


Urea-Or-C< 

N2fH, 


Ntt 


Guanidine-NHC^ 

Nat 


Hence  gQa&idilM  from  ita  structural  formula  is  a  cAibcdbuaidinii^-  . 
Guanidine  maybe  formed  by  the  action  of  oxidising  agents,  iuch  na 
pnlatsir  chlorate  and  hydrochloric  will,  on  guanine;  or  by  heating 
amide  cyanide  with  Ammonium  chloride,  and  so  forming  guanidinc 
chloride  It  is  also  produced  from  the  oxidation  of  albumin.  When 
boiled  with  baryta-water  it  dccom[x>ses  into  nreu  and  ammonia.  It 
Una  with  arid*  to  form  anils  ;  the  gold  salt,  <'H;i.\  ,11'  i.AtiOI.,  is  in  the 
form  of  long  yellow  needles,  with  difficulty  soluble  in  water.  Guanidinc 
nitrate,  CH^llNCa,  io  alno  almost  insoluble  in  cold  wntor  and  nimjlar 
to  urea  nitrate.  By  dissolving  equivalent  parts  of  phenol  and  guanidine 
in  1ml  alcohol,  IriphenylguanMine  is  formed  ;  on  adding  picric  in/id  to  a 
solution  of  kiphcuylguauidine,  plKUiy]g""uidiue  pic  rata,  ClI^I'h^NjCjII,, 
(NOr)sOH,  is  formed,  and  falU  as  a  precipitate  of  slender  needles,  melting 

•  /Ter.,xxill.  3287-3303. 

■f  Sirtmr,  J.,  &r.,  xiiii.  220-927. 
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point  208*;  this  pieratc  U  very  slightly  soluble,  1  part  dissolving  in  12,220 
parts  of  water  at  15".     Ouanidine  is  poisonous.* 

A  method  of  separating  guanidine  from  urine  has  been  worked  out  by 
Gergers  and  Buuruann-f  The  principle  of  the  method  is  based  upon 
tilt;  fact  that  guauidine  is  precipitated  by  uiercntoUs  oxide.  Tin- 
urine  is  precipitated  by  hydrato  of  baryta,  tho  precipitate  filtered 
off,  tho  alkaline  filtrate  neutralised  by  hydrochloric  naid,  and  the 
ncutrnl  filtrate  evaporated  to  a  «yrup  on  th"  w:i:*t  Imlli ;  tlm  *yrup 
is  exhausted  by  absolute  alcohol,  and  the  alcoholic  solution  filiated ; 
this  filtrate  is  freed  from  alcohol  by  dintillution,  tho  alcohol -free 
walduft  dissolved  in  a  littlo  water,  shaken  up  with  freshly  precipi- 
Lated  memory  oxide,  and  allowed  to  stand  fop  two  day*  in  11  warm 
place ;  tho  precipitate  formed  is  collected,  acidulated  with  IIC1  and 
treated  with  SHfj  tho  mercury  sulpha!*.*  tlm-  ..*t»t-*irn«»i  v.  /.'[ami'"!  l.\ 
filtration,  the  filtrate  evaporated,  and  tho  reaidm<  dlffolvtd  in  ahaolnte 
alcohol.  Tin*  lOltttJOC  i»  pnolpititod  by  platinum  I'hli'ridr,  filtered, 
separated  from  any  platinum  ammonium  salt,  and  evaporated  to  a  small 
volume.  After  long  standing  tho  guanidine  suit  crystallises  out.  The 
boat  method  to  idrnlify  It  Appears  to  Ik*,  to  nm'ertnin  the  nl.  .''!)<■•<•  uf 
ammonia  and  of  urea,  and  then  to  gently  warm  the  supposed  guauidine 
with  an  alkali,  which  breaks  gunldhf  rjp  bto  UDBOfib  and  urea, 
according  to  the  following  equation  ; — 

Mi  =U(NH:),  +  }laO-  NH3  +  CO(NH,)g. 
The  physiological  offoct*  of  guanidine  aro  as  follows  : — 
A  centigrm.  of  guanidino  salt  injected  [fttti  the  lymph  sac  in  tho  back 
of  frogs  produce*,  after  a  few  minutes,  muscular  convulsions  :  first,  them 
j, ru  lilirilUi  twitcliiugs  of  the  muscles  of  the  buck  j  next*  theao  spread 
generally  so  that  tho  wbolo  surface  of  the  frog  seems  to  be  ;n  a  wave-like 
motion.  Irritation  of  the  limbs  produces  tetanus.  There  is,  at  the  same 
[i;u> .  increased  accretion  from  the  ekin.  The  breathing  is  irregular.  In 
largo  doses  them  is  pnralysia  and  death.  Tho  heart  is  found  arrested  in 
dfnstol*.  ThA  fftt-aj  iott  001  a  frog  is  50  mgrms. ;  but  1  ingrm.  will  pro- 
duce jnptODM  of  illness.  Ill  doge  there  is  paralysis,  convulsion*, 
v.:nitiii>;,  and  difficult  breathing. 

<NH.CHS 
.— Mcthylguanidino  has 

been  isolated  by  Brieger  from  putrefying  horsc-flcah :  it  has  also  been  found 
in  impure  «  ultnres  In  beef  broth  of  Finklei  and  Prior's  Vibrio  yrotcut. 
TWklisch  isolated  it,  working  with  Brieger,s  process,  from  the  mercuric 
chloride  precipitate,  after  removal  of  the  mercury  and  concentration  of 
tho  filtrate,  by  adding  a  solution  of  sodium  pierato.  Tho  precipitate 
•  0.  Proli»g*r,  J/onafce.,  xiii,  07  100.  f  Pflngors  Ar&w,  xli.  20C. 
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.  wi  line.- 1  Dm  pientM  d  aAmitat,  fffttitnft^  tad  uMbjlgUBlAiM; 

uk1»\  ;ak,  insoluble   in   baBfag  ab*ulule  alcohol,  vu  separated 

by  filtering  from  0  solution  of  the  (iterate*  of  the  baae*  fa  boiling  absolute 
alcohol;  the  alcohol  nu  evaporated  from  tho  filtrate  and  the  recido* 
taken  up  with  water.  From  this  aqueous  solution  the  picric  aciil  wu  «*• 
moved  and  then  the  solution  precipitated  with  gold  chloride ;  methyl* 
guonidino  wu  precipitated,  while  creatinine  remnined  in  solution. 

MethylguanidirieaunKhloride,  CJ1-N  H('LAuCI4(Au«47'T  percent.), 
forms  rhombic  crystals  eotily  *oluble  in  alcohol  and  ether ;  melling-poist 
Tho  hydrochlon.I  ,  (  II  NIK1,  iiij^iHlm  in  needle*  intoluM*  m 
alcohol.  Tno  picrato,  C^UjNjC^n./NOJjOH,  comoa  down  at  feat  as  a 
reainous  man,  hut,  after  boiling  in  water,  is  found  to  bfl  in  the  form  of 
needle*  tolnble  in  hot  absolute  alcohol ;  melting-{K>int  10*2*.  The  symp- 
tom* produced  by  mothylgnanidine  are  rapid  respiration,  dilatation  of 

ill.-  jiifpiU,  paralynifi,  anil    dAnth,  preceded    by  con VObloni       Th*  heart  i< 

lulllirl   u!Ii*>t.r»I    il.   di* 

J  673.  Saprinc,  C,HuN'j. — Saprine  is  isomorio  with  cadovcrinc  and 
neitridine  :  it  wo*  found  by  BkUgU  bo  human  livers  and  spleona  after 
three  weeks'  putrefaction.  Saprine  occur*,  in  ltrieger's  process,  in  t)\- 
mercury  precipitate.  Its  reactions  are  very  similar  to  those  of  codavcrinc  ; 
tho  main  difference  being  that  cadavorine  hydrochloride  give*  a  crytf&l- 
lino  aurochlorido,  snprina  does  not ;  tho  platinum  salt  in  also  mora  so. 
in  water  than  tho  ciulaverlne  salt.     It  is  not  poisonous. 

§  671.  The  Choline  Group.—  The  choline  group  consists  of  choline, 
neurino,  botaine,  and  muscarine. 

All  these  bodies  am  be  prepared  from  choline;  their  relationship 
to  choline  can  bo  readily  gathered  from  the  following  Mim.tund 
formula? : — 


CH*0H 

en, 


«'ii. 


j 


(CH,)rOH 

CUoUhd. 


CH 

A 


(CH9),.OH 


00.11 
CH, 

N(CH,),.0H 


CJU'H 


IloU 


tfOUlUP. 


n  mm 


N(CHa),.OH 

Sin"  irtm 


Choline  i«  a  eyrup  with  on  alkaline  reuctioii.  On  boiling  with  water,  it 
decompoooa  into  glycol  and  trimethylamine.  It  gives,  when  oxidised, 
muscarine.  It  forms  salts,  Tho  hydrochloride  U  soltihlo  in  water  and 
absolute  alcohol;  neiiriue  hydrochloride  and  hetaine  hydrochloridA  are 
but  little  soluble  in  absolute  alcohol,  therefore  this  property  can  lm 
utilised  for  their  separation  from  rliolinc.  Tho  platinochlorido  is  in- 
solublu  in  absolute  alcohol ;  it  molts  at  225*  with  etterveseence,  and 
contains  31*6  per  cent,  of  platinum.  The  mcrcurochloride  issnlubh*  with 
difficulty  oven  in  hot  water.     The  aurochlorido  (Au  — 44"$  per  cent.)  is 
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crystalline.  Had  wii.li  difficulty  soluble  iu  cold  waU-r  ;  but  U  soluble  in  hot 
water  ami  iu  alcohol  ;  melting-point  264"  with  decomposition. 

Choline  i*  only  poisonou*  in  large  doses. 

§  675.  Neurine  (Trirnothyl-vinyl-nmmoniun)  hydrate),  CjHjNfCH,)., 
OIL — Neurine  is  one  of  the  products  of  decomposition  >.*f  chuliuei  It  is 
poisonous,  and  has  been  separated  by  Briefer  and  othm  from  decompos- 
ing animal  matters.  In  Uri*g6r*a  procc**,  Marin*,  if  present,  will  bo  for 
the  moat  part  in  the  nwmiric  chloride  pmM[iit;tte,nnd  some  portion  will 
abo  be  in  tin:  filtraU.  The  mercury  precipitate  ia  decomposed  by  SU^ 
tbe  mercury  sulphide  lilUrod  oil,  and  tho  bit  rah ,  rrincontratal,  treated 
with  uliKiihitj*  nlmhul  mid  then  jin-i -ipitaf»«d  by  platiuum  chloride.  Il  i< 
Woolly  tir./onipiuiird  by  choline  ,  the  philinochluride  of  choline  is  readily 
soluble  in  water,  neurine  platinochloride  ifl  solublo  with  difficulty  ;  this 
property  i«  taken  advantage  of,  and  tho  platinochlorido  crystallised  from 
water  until  pure.     Neurine  ha*  a  strong  alkaline  reaction. 

Nourino  chloride,  (.'Ji^N.Cl,  crystallises  in  fino  noodles.  Tho  plo- 
tfHOffJdorifr  (CftnMSCI)2PtCl#  (Pt^33-6  per  oent.),  crystallise*  La 
ocUhedra.     The  salt  ia  soluble  with  difficulty  iu  hoi  water. 

The  aurochloridc,  <  \.H  ...N'JIAuUIj  (An -46*37  per  cent.),  forms  flat 
prisms,  wb:< -It.  :ir<-onling  to  Briogor,  are  soluble  wit!.  dlfflOUltJ  in  hot  v.- 

Neurine  io  intunsely  poisonous,  the  symptoms  being  similar  to  tho&i 
produced  by  muscarine. 

Atropine  is  an  antidote  to  neurine,  relieving  in  suitable   doeus   tho 
effect*,  anil  avpm  rendering  animals  temporarily  immune  against  the  ton  ' 
Motion  of  neurine, 

When  a  fatal  dose  of  neurine  i;<  injected  into  a  fr<  Mi-  t  _  i.i  in  a  short 
time  paralyaia  of  the  extremities.  The  respiration  stops  first,  and  aftcT- 
wards  the  heart,  the  latter  in  diastole. 

Tho  symptoms  in  rabbila  ate  profuse  nasal  secretion  and  salivation 
with  paralysis,  as  la  fro^a.  Applied  to  Urn  oye.  tiuumiv  causes  contribution 
of  the  pupil ;  to  a  leas  degree  the  aamo  effort  ia  produced  by  th« 
Ingestion  of  neurine. 

TriiucthyloxyauiTnomnm  hydrochloride  causes  similar  symptom*  to 
m;urine,  but  tho  action  ia  leas  powerful.—  V.  Corvollo,  Arch.  Ital.  Diofn 
vii.  232-233. 

§  87(1.  Bct&inc. — Betaiue  may  be  BtpftHM  fan  I  solution  in  iloohd 
as  Urge  deliquescent  crystals  ;  tho  reaction  of  the  crystals  is  neutral. 
Distilled  with  potash,  trirncthylaiume  and  other  bases  are  formed. 

Retain*  chloride,  CJIj.NO.Cl,  furniH  plates   poniimn-iit  in  tbti  air  nod 

insoluble  iu  absolute  alcohol.  A  solution  of  the  chloride  in  water  gives, 
with  potassium  luorcuric  iodide,  a  light  yellow  or  whiti*h  yollow  precipi- 
tato,  flrtlnhln  in  IXfiM  ;  but,  on  rubbing  the  sides  of  tho  tubo  with  a 
glass  rod,  thn  oily  precipitate  crystallises  as  yellow  needles;  prolxibly 
this  is  characteristic 
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Tht;  uurochluride  (Au -43-1  percent  ioe  choleeierinc  plates, 

ir,  w»t«  r ;  melting-  ''■     Beteino  is  not  poisonous. 

J  677.  Pcptotoxine, —  Iiri*ger  submitted  to  tho  action  of  fresh  gastric 
jiilc*  moist  fibrin  fnr  twenty-four  hours  at  blood  hmL  The  liquid  was 
evaporated  to  a  syrup  and  boilod  with  cthylic  alcohol,  the  othylic 
alcohol  wast  evaporated,  the  residue  digested  with  nmylic  alcohol,  and 
the  amyl  alcohol  In  iu  turn  evaporated  to  dryness;  the  residue  was  a 
s  .inn  :itiH>r|iintii»  com  Ibal  vh  poKmon  it  m  (uHm  \  nriM  fag 
treating  the  extract  with  neutral  lead  acetate  and  then  filtered ;  the 
filtrate  was  freed  from  load  by  S1I,  and  treated  with  othor,  tho  athcrval 
extract  baing  thin  aepanted  and  evaporated  to  dryness  ;  this  last  residua 
was  taken  up  with  amvl  alcohol,  the  alcohol  STapuiatsd  to  dryness,  him! 
the  residue  finally  taken  up  with  water  and  filtered.  The  filtrate  U 
poisonous.  The  poiaoaouM  substance,  to  which  Briegor  gavo  tho  pro- 
visional name  of  pep:,  ll  a  wry  stnhln  substance,  resisting 
the  action  of  a  boiling  temperature,  and  even  the  action  of  strong  alka- 
lies. It  gives  precipitates  with  alkaloiJal  group  reagents,  and  strike*  a 
blue  colour  with  ferric  chloride  hiuI  f-rricyanid©  of  poUasfuni.  Th- 
must  d  'n  ii-i .■  -i-:t f r  teat  seem  a  to  In-  i  Mttom  u:ih  Villon's  reagent 
(a  euluLion  of  i  iv  nitrate  in  nitric  acid  containing  nitrons  m 
thia  give*  »  'aIhi-1  precipitate  which,  on  boiling  becomes  intensely  red- 
It  is  poisonous,  killing  rabbita  in  dosca  of  0*5  grm.  por  kilogrm.,  with 
symptoms  of  paralysis  unci  coma.  The  nature  of  this  substance  requires 
further  elucidation. 
g  678.  Pyridine  Alkaloid  from  tho  Cuttle  Fish.— O.  de  Oon 

1,1.    iiiitJiilii'il,    t  IV   '  I'lUtliT'*     |in  »'■  ,    .Hi     llkftlold     t"!i      ll  i      i!   It!.-     t-.'li,     :if 

tin*  fiiniiiila  CftTfuX,  in  the  form  of  n  yellow,  mobile,  BtzOQglj  wlOTOU 
liquid,  very  soluble  in  alcohol,  ether,  and  acetone,  boiling-point  S 
It  quickly  absorbs  moist  uro  from  the  oir.  It  forme  two  mercuric 
chlorides,  ono  of  whirh  has  tin*  formula  (CsHnN,H(''l)JI»012 ;  this 
compound  crystallises  in  small  white  needles,  slightly  soluble  in  water 
and  dilute  alcohol,  hut  insoluble  in  absolute  alcohol,  and  decomposing 
when  exposed  to  moiet  air.  Tho  other  salt  ii  a  ivsqui-talt,  farming 
long  yellowish  needle*,  insoluble*  in  ordinary  solvent*,  and  ilecomjKwinp 
when  exposed  to  moist  air.  The  alkaloid  also  forma  deliquescent  t*tt 
soluble  salts  with  hydrochlorio  and  hydrobromio  acids.  A  I'tiatnuni 
salt  is  also  formed,  (C^HnN^lTjPtCl^;  it   is  of  a  deep  yellow  e< 

almost  |nsiilii)ilt'   in   cold,  hut  soluble  in   hot   water;  it  is  deconq I 

by  boiling  water,  with  tho  formation  of  a  very  insoluble  compound 
in  the  shape  of  a  brown  powder,  (CJT^Kj.PtClj.  Coninck'e  alkal.  I d, 
..:i  i>M(!atlOal  wifch  IITltftfl  ptOQtBgUla&S,  yield  I  j/nnmiy  :irid  ;  lliit 
:in(!(  00  purifying  it  by  conversion  into  a  potassium  salt  and  then  into 
•  Corner*  £tnrl.,  evi.  868,  861  .  0*0,  58-5P,  80&-810 ;  otL  IGOs-IOOG. 
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a  eupric  trait,  wag  found  to  bo  tiiootinic  add;  60  that  tho  alkaloid  El 
undoubtedly  a  pyridine  compound  ■  indeed,  the  acid,  rlist.it:.  1!  wii.1i  lime, 
yielda  pyridine. 

§  67ft  Poisons  connected  with  Tetanua — Bricgor,  in  1887,  isolated 
a  hoae  of  unknown  composition,  to  which  ho  gave  tho  nam©  of  "spasmo- 
toxiuo,"      It  wjih  |irudii'*Mil  in  cidlun  (chimin  bacillus  in  beef  broth. 

Two  mole  iii  !  Mi'-  subaUuicce  have  a'---  <  i-.-d,  vie.,  letiriino 

and  tetnnotoxino. 

Tctanine,  I  \J&rf$^  >t.  is  best  Uolntod  by  tho  method  of  Kilnmto  and 
1.*     Their  method  of  trwitiug  broth  cultures  of  the  tetanus  bacillus 
U  as  follows:— 

The  broth  is  digested  with  0*25  [<>i  wwi.  SCI  for  some  hours  ot 
4G0\  then  rendered  fwebly  alkaline,  and  distilled  in  a  vacuum.  The 
dut  iu  the  retort  is  then  worked  up  for  tctanine  by  Brieger*8 
method;  tho  dial  il  late  OQBfetiBI  toUnotoxiae,  fp^t^  I  "''  '.  i>>  Irogen 
sulphide,  pliennl,  and  butyrie.  acid.  On  treating  thn  ronton  hi  of  the. 
letoit  by  BrNgBrfa  mercury  chloride  method,  the  filtrate  - 
of  tho  poison.  Tho  mercury  is  removal  l«v  Sll.,  i.n  1  it'  r*d  solution 
evaporated  and   tXbWJUd  by  llbaoUtte  aleMiol,   in   winch   tin-  tri-mine 

(liutnlvnt.     Aii.\    iniui nn    chloride   i*    thus  separated,  uunoainBi 

chloride,  being  insoluble  in  absolute  alcohol.  The  alcoholic  tototioOi 
filtered  from  any  insoluble  substance,  in  next  treated  with  an  alcoholic 
solution  of  platinum  chloride,  which  precipitates  creatinine  (and  any 
Iffl  .milium  salts),  but  does  not  precipitate'  telnnim-.  The  platinum 
Bolt  of  tetunine  may,  however,  bo  precipitated  by  tho  addition  of  ether 
to  tho  alcoholic  solution.    The  platinum  wilt,  a*  obtained  by  precipiu- 

fi  n    !n  ti  sjttMf|   w  very  dlflnHMOBBrj  ~  it   has,  therefore,   to  be  raj 
!i.  1  nil    1. if  tod  i!ii<'il    i;i  g  raOQBIBi      U  Qtfl  then  bl  rccryMallised   from 
hot  0C  per   cent,  alcohol,  forming  clear  yellow  plates ;  thcao  plate*,  if 
dried  in  a  vacuum,  become  with  difficulty  soluble  in  water. 

'IVUmirtP  may  !»■  nUnim-d  :»--  n  frt-r*  bane  by  treating  (lie  hydrochloride 
with  frceldy  precipitated  mohft  silver  oxido.  It  forma  a  atron^ly  alkaline 
yellow  syrup,  and  is  easily  decomposed  in  ocid  solution,  but  is  permanent 
in  alkaline  solutions. 

The  plutinneliloride,  nx  before  observed,  is  prucipiuihle  by  ether  from 
alcoholic  solution  ;  it  contains  2&'3  per  cent,  of  platinum,  mid  decom- 
pose* If  I'JV  . 

The  base  produce*  tetanus. 

%  680.  TntRiiotoxine  may  he  diddled,  and  bn  found   111  the.  distill.u I 
with   other   matters.       It  form*   an   easily  soluble   gold   salt,   nichn..: 
point  130".     Tho  platinDchloride  is  solublo  with  difficulty,  and  decom- 
poses at  2-10".     Tho  hydrochloride  ll  soluble  in  alcohol  and  in  water, 
cr- point  ubuul  20&\ 
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Tetanotoxine   produces    tremor,    then    paralysis,    nnd   lastly, 
convulsions. 

1 661.  Mydatoxinc.  CftHnNO,— A  beso  obtained  by  Brieger  f: 
lione-flesh  in  n  putrefactive  condition  and  other  substances.  It  is  found 
in  the  mercury  chloride  precipitate.  The  free  bane  is  an  alkaline  syrup, 
isomeric  with  the  lose  separated  by  Briefer  from  tetanus  culture*.  Tlie 
hydrochloride  is  a  deliquescent  syrup.  Ml  forming  any  compound  with 
gold  ahlozida,  bttt  BBMm  with  phospho-molyhdie  acid  in  forming  a 
compound  crystallising  in  cubes.  It  forms  n  double  unit  with  gold 
chloride,  sparingly  soluble  in  water.  The  platinochlorido  (Pt^  29  per 
cent)  is  rery  soluble  in  water,  but  not  soluMr  [n  alcohol  ;  melting  j»*nnt 

VJV   Willi   iii  <■■:  IpuMlti   .11. 

Tho  has»>  in  |ejge  &09M  u  poisonous,  mining  lachrymntion,  dinrrhma, 
and  convul: ! 

S  6t*2.  Mytilotoxine,  C(;H!VNO..  Tin  i«  believed  to  be  the  poison 
of  nnuuol*.     Brieger  icoluted  it  as  follows  : — 

The  mussel*  iran  batted  with  watei  BfiUUad  by  bydmchkria  add; 
tbfl  liquid   was  filtered,  ■  Urate  evaporated   to  a  syrup,  and  the 

syrup  was  repeatedly  extracted  with  alcohol.  It  was  found  ndritablo  to 
exhaust  thoroughly  with  alcohol,  otherwise  much  poison  remained 
ln-hind.  Tin-  ikoholk  solution  was  treated  with  au  alcoholic  solution 
of  load  acetate.  The  filtrate  was  evaporated  and  the  residue  extracted 
with  aleohol.  The  load  was  removed  fcrj  Ml.,  the  alcohol  dlstfllad  off, 
water  tddttl  to  the  remaining  syrup,  and  thn  Rotation  oWnlorUmi  by 
boiling  wHk  animal  charcoal.  Tho  solution  was  neutralised  by  sodium 
carbonate,  acidulated  with  nitric  acid,  and  precipitated  with  phpapaO- 
molybdic  acid.  Tho  precipitate  was  then  decomposed  by  warming  with 
:i  rn-iilr.l  M-lutinri  nf  b>;\.\  :in>t.ifr(  nil  tfafl  i'dtnitu  (after  tin'  rt-irifivnl  of 
the  lead  by  the  action  of  811^)  was  acidulate  1  with  I  It  "1  mid  cTapoatecK 
to  dryness,  Tho  rosiduo  woa  then  extracted  with  absolute  eloo  I  !, 
filtered  from  any  insoluble  chloride,  ,../.,  hctninr  ••liY.ride,  and  pre- 
cipitated by  mercury  chloride  in  alcohol. 

The  free  bono  has  a  most  peculiar  odour,  which  disappear*  on  exposure 
to  nr  j  at  the  same  time,  tho  poisonous  ;■  ::..:;..      The  base 

Is  destroyed  by  boflii;-  v.  itli  sodium  earhnnate;  on  the  other  hand,  tlm 
hydrochloride  uaj  Im  *  -  % .  ■  j  .*  i  .  •,  ii<-.-«  m  he  U.iled  without  decom* 
posing, 

The  hydrochloride  crystallises  in  tetrnhedra  ;  the  MrOOblorJdS  cryM  .1 
Um  in  culm*  (An  =  '11 '66  per  cent,).     Iu  iivdtin^-iKiint  is  182*. 

S  063.  Tyrotoxicon  (DissobonsoK  0^11^(011) ).— It  appears,  from 
tl.r  researches  of  Vaughnn  and  others,  that  diazobonzol  u  liable  to  ho 
fanned  in  milk  and  milk  products,  especially  in  summer  time.  It  is 
confidently  asserted  by  many  that  the  summer  diarrheas  of  infants  is 
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due  to  this  toxino;  however  that  may  be,  it  is  well  established  tltat 
diiroh*n*ol  U  a  violent  poison,  causing  sickness,  diarrhoea,  and,  in  large 
dkfles,  ail  acute  malady  scarcely  distinguishable  from  eholsr*.  snd  V  I 
may  end  fatally.  There  will  always  be  difficulty  in  detecting  it,  1»« .  ;I. 
of  its  instability.  Tho  following  is  the  beat  process  of  extraction  from 
milk.  The  milk  will  probably  be  aeid  from  decomposition ;  if  so,  the 
whey  must  be  sejwratcd  by  dilution  and  Altntfon  ;  without  (Watt 
may  be  found  impracticable  to  got  a  clear  filtrate.  In  order  to  Veep  the 
bulk  down,  25  c.e.  of  the  milk  may  Ijo  diluted  up  to  100  c.e.,  and, 
having  obtained  a  clear  filtrate  from  this  25  c.e.  thus  diluted,  the  filtrate 
is  used  to  dilute  another  25  c.c.  of  milk  ami  so  on.  The  acid  filtrate  is 
neutralised  by  sodium  carbonate,  agitated  with  an  equal  volume  of  ether, 
allowed  to  stand  in  a  stoppered  vessel  for  twenty  four  hour?,  and  the 
ether  then  separat/'d  and  allowed  to  evaporate  spontaneously 
residue  is  acidified  with  nitric  aoid  and  then  treated  with  a  saturated  solu- 
tion of  potash,  which  forma  a  stable  compound  with  diazobonzol,  and  the 
whole  concentrated  on  the  water-bath.  On  cooling,  the  tyr«toxieoii 
compound  forms  six-sided  plate*.  Before  the  whole  of  this  process  Is 
undertaken,  it  is  well  to  make  a  preliminary  test  of  the  milk  a*  follows; 
— A  little  of  the  ether  is  allowed  to  evaporate  spontaneously.  Place 
on  a  pom-lain  slab  two  or  three  drop*  of  a  mixture  of  equal  parts  of 
sulphuric  and  carbolic  uriiln,  ami  add  a  few  drops  of  the  aqueous  solu- 
tion ;  if  tyrotoxicon  be  present  s  yellow  to  orange-red  colour  II  pn 
ducod.  A  similar  colour  is  also  producod  by  nitrate*  or  nitrites,  which  are 
not  likoly  to  be  present.  und*r  the  mrriimatannns,  milk  having  mcrn  traces 
only  of  nitrates  or  nitrites ,  it  may  also  be  due  to  butyric  acid,  which, 
in  a  decomposed  milk,  may  frequently  bo  in  solution.  Tl.orcfore,  if  a 
colour  occurs,  this  is  not  absolutely  conclusive  ;  if,  however,  no  colour  in 
produced,  then  it  is  certain  that  no  diaxobenzol  has  been  separated. 
That  is  all  that  can  be  said,  for  the  process  itself  is  faulty,  and  only 
separates  a  fractional  part  of  the  whole. 

5  034.  Toxines  of  Hog  Cholera. — Toxincs  have  been  isolated  by  F.  G. 
Nuvy*  from  a  cultivation  of  Salmons  bacillus  in  pork  broth.  The 
fluid  possessed  a  strong  alkaline  reaction.  For  tho  isolation,  BriegtVa 
method  was  used.  Tho  morcury  chloride  precipitate  was  amorphous  and 
was  converted  into  a  chlorinn-fnm  platinum  compound,  to  which  was 
assigned  the  composition  of  C^lI^N^'tO^.  After  separation  of  this  com- 
pound, the  mother  liquor  still  contained  a  platinum  salt  crystallising  in 
needle*,  and  from  this  wse  obtained  the  chlorhydrate  of  a  now  base,  to 
■Tttkb  was  given  the  name  of  n  It  bad    the  composition  of 

CujH^XjSHCl.rtCl,.      Susotoxino   gives   general    alkaloidnl  reactions, 
and  is  very  poisonous. 

•   Va*.  ATpws.  September  IWO. 
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jj  685.  Other  Ptorualnea.— Besides  the  ptomaine*  which  hvn  hmu 
already  described,  there  are  a  number  of  others;  the  fallowing  way 
l>o  mentioned:  ieoaniylamuic,  •  (CH,}aCH.CH,.ClJ.NIL ;  l-utylaxainc, 
CHtCHsCH  i:il  X».  j  dihyd»olutidiin\t  C:Hun\  hy.lroeoludinc,; 
C*HnN  ;  C,0Hr,N  (a  base  isolated  by  Ouareschi  and  Moaao)  from 
ox-fibrin  in  a  state  of  putrefaction  by  Gautier's  method ;  it  form  a 
cn'*t  irochlorido  and  an  ineclublo  pletinoehlorido ;  it*  action  is 

lika  that  of  curare  hut  woakor)  ;  a&oltiiiof  [|  C.jHJ:Nv  isolated  from  cod. 
liver  oil;  typhutoxinc,"'.  '11.  N'O^  isolated  from  culture*  of  KbcrtfTs 
bacillur.  80  for  as  the  published  researched  go,  it  would  appear  that 
other  crystalline  substances  have  bean  isolated  from  the  urine!  from  the 
tissue?,  and  from  thn  swrntions  of  paiUmta  wftring  from  various  dia- 
eaecs;  the  quantity  obtu  an  has,  however,  been,  rata 

moat  favourable  circumstances,  loia  than  a  gramme* ;  often  only  n  few 
rnllligrma  To  ■pccifioally  declare  that  a  few  milligram,  of  a  substance 
is  a  new  body,  requires  immense  BXptriBOOfl  and  great  skill;  and,  even 
where  those  qualifications  are  present,  tins  U  too  often  im possible. 
This  being  so,  the  long  list  of  named  ptomaines,  such  as  eryeipeiinc,  vurio 
linn,  mul  aihcn,  must  hare  their  I  nore  fully  confirmed  by  mora 

than  ouo  ulwctvi-r  U-finci  i\u\  <■  tu  U-  acceptad  os  aojiaratc  entities. 


DIVISION   HI.— FOOD   POISONING. 

$  G8G.  A  lai,?-  iiniiilri  nf  ciues  of  poisoning  by  food  occur  yearly; 
some  are  detailed  in  the  daily  press  ;  the  great  majority  ore  neither 
recorded  in  any  journal,  scientific  or  otherwise* ;  nor,  on  account  of  their 
slight  aud  passing  rti  am  !"r.  i<  medical  aid  nought.  The  greatest  portion 
of  these  cases  are  probably  duo  to  ptomaines  existing  in  the  fowl  before 
being  consumed  ;  others  may  ho  duo  to  the  w\  n  •  l  unhealthy  fermenta- 
tion in  the  fill— ftiml  eannl  itself;  in  a  third  clam  of  roses,  it  is  probable 
that  u  true  tjmotk  infection  [leoafipad  and  dcvvlnpsm  the  sufferer;  tlits 
latter  class  of  coses,  as,  for  instance,  the  Middlcsborough  epidemic  of 
pleuro  inn'umoma,  Il  outoido  the  ocopo  of  this  treatise. 

Confining  the  attention  to  eases  of  food  poisoning  in  which  the 
symptom*  have  hoeu  closely  analysed  and  described,  the  reader  is  referred 
to  thirteen  cases  of  food  poisoning,  investigated  by  the  medical  ofliccxa  of 

*  Hens,  CBkam,  JUiai,  1*5;,  403. 

■f  <iniiti^r,  A.,  O&d  M..:  .  '    /;..■(  /.,   I^V 

t  Cautier  ct  Ktard,  Butt.  fee,  C\im.t  xxxrli.,  1S52. 
J  GitsresoM  ct  Mono,  Is.*  ptomaine*,  1883. 
II  GaotiaT,  A.,  *t  Morgues,  Compt.  jfcncf.,  1888. 
1  Brifigcr,  1885,  Ftomtiiiv*,  111. 
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the   Local  Government  Hoard   bttnccn   the  yean   1878  mid   1891,  as 
follows  j — 

1678.  A  Case  of  Poisoning  at  Whitchurch  from  eating  Roast  Pork. 
— Only  the  leg  o|  pink  VU  poUonou*.  other  purl*  eaten  without  injury. 
Two  persons  died  alter  about  thirty  hour*'  illness.  The  pork  itself,  on  a 
particular  Sunday,  was  innocuous;  it  became  poisonous  between  the 
Sunday  and  thn  Mommy;  I  he  h\inly  appeared  to  gradually  increusv, 
Got  shotM  who  ato  it  for  dinner  on  the  Monday  were  not  lakcu  ill  for 
periods  of  from  seven  to  nineteen  hour*,  whilo  two  persons  who  ate  of  it 
in  tin?  main  |  TCM  attacked  four  hours  after  sating. 

1880.  Tho  Wclbcck  Epidemic,  due  to  eating  cold  boiled  ham.     Ore* 
fifty  perrons  affected.     Symptoms  cominencod  in  frotn  twelve  to  fcffty 
eight  haunt. 

1881.  A  8eries  of  Poiaoaing  from  eating  Baked  Pork,  Nottingham. 
— BVobtUj  the  gravy  wn*  tho  causa  and  not  the  pork  itaclf.  Many 
persons  mj  I.     One  died 

1881.  Tinned  Aiuuricin  Sausage — A  man  in  Chester  di«d  from 
Mtiog  tinned  American  sausage.  Poison  found  to  be  unnju;»lly  di»tii- 
buted  in  tho  sausage. 

1882.  Poisoning  at  Oldham  by  Tinned  Pigs'  Tongues.— Two  lamilus 
affected.  Symptomi  qoosBMBAmI  In  nhout  four  hour*.  All  neoVBredL 
After  a  few  days'  keeping  it  would  apjiear   thut  tlir  poison   had  been 

ilmnnjiom.-.]. 

1882.  A  Family  Poisoned  by  Roast  Beot'at  Bishop  Stortford.— t.'ni\ 

a   particular  piern  at  tin*   ribs  leaned    to   lm  poiannorifl,  the   re*t  of  the 
carcase   bcin^    innocuous.      Symptoms  did  not  commence  until  M 
hours  after  ingestion. 

1882.  Ten  different  Families  at  Whitchurch  Poisoned  by  eating 
Brawn. — First  symptoms  tftan?  about  f«>ur  hour*. 

1884.  Tinned  8almon  at  Wolvcrhamptoa — Fivu  person*,  two  being 
children,   n    ■■:   linned  salmon  nt  U'vlvr.rii  mipton.     All  Vol  I  tOf*  or 

lew.    The  mother'-  1  began  alter  twelve  hours,  and  she  died  in 

five  days;  the  son  diftd  in  three  day*,  tin*  ayrnptom*  commencing  in  hni 
houis,  Tim  jfQrt -tii'in !cw  "Khs  wore  similar  to  those  from  phosphorus 
poisoning,  vix.t  fatty  degeneration.  Mice  fad  on  tho  material  also 
suffered,  and  llmir  organs  showed  a  aiiniln-  .)>•  .  n.  n'  ion 

1880.  The  Carlisle  A   Case.  — At  »   wedding  bCBftkftti    Ifl   Carlisle 
twenty-four   persons  were  |>oieoned  by  food  whirl  1   had   been   kept  in 
an  ill-voutilnted  collar,     The  articles  nuspoctod  were  an  Amcm  < 
an  open  gnmo  pie,  and  etrtsas  Jetties.     The  bride  died.     Symptom*  snai- 
iiirm-i-d  in  from  iix  to  forty-time  huur*. 

188G.  PoiBoning  by  Veal  Pio  at  Iron  Bridge.— Twelvo  out  of  fifteen 
ate  of  the  pio;  ill  were  uk-n  ill  in  from  six  to  twelve  hours. 
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1887.  Poieoning  at  Betford  of  Eighty  Persons  from  eating  Pork 
Pie  or  Brawn. — Symptoms  commenced  at  various  intervals,  from  eight 
to  thirty-six  hours. 

1889.  Tho  Carlisle  B  Coac— Poitoning  by  pork  pie*  or  boiled  mil 
pork.     Number  of  persons  attacked,  about  twenty-flvo. 

1891.  Poisoning  by  a  Meat  Pie  mI  Portsmouth. — Thirteen  person* 
MittVred  from  serious  illness.  Portions  of  tho  pics  were  poisonous  to 
mice. 

Tho  symptoms  in  all  those  coses  wore  not  precisely  alike ;  but  they 
with  so  far  Identical  na  to  allow  as  great  a  *\m\\  n  if y  aa  in  case*  whoa  a 
number  of  persons  arc  poisoned  by  tht?  name  chemical  substance.  Arsenic, 
fcr  instance,  produces  several  types  of  poisoning ;  so  doea  phosphorus. 

Severe  gHfcTO4Dt**rir  iliHT.nrlnitci',  wltfc  qqom  01  ItM  aflbetJon  of  tha 
POU  system,  UN  ihu  main  vharnctoribtics.  Time  symptom*  com* 
mtneed,  as  before  stated,  at  various  interval*  liter  b0t*tfofl  oJ  tlie  food; 
but  they  eamo  on  with  eatrem*  auddnnntsa.  Rigors,  prostration,  gj< 
nets,  offensive  diarrhon,  followad  by  ntUOttltt  twitrhin^*.  dilntntion  of 
the  pupil,  dpjvi  uing  in  Lad  cwa  to  corns,  were  commonly 

observed.  Tho  post  uortil  m  appearand  ■  \\>  v  !h<  <  ■  *i  •  r.Uriti  ,  frith 
inflammatory  changes  in  thn  kidnoy  and  liver.  Convalescence  was  slow  ; 
sometimes  there  mi  dcxjuuiiutiuii  of  tho  skin. 

In  many  of  these  cases  Dr.  Klein  found  bacteria  which,  under  certain 
conditions,  wore  capable  of  becoming  pathogenic ;  but  in  no  oato  does 
there  eeem  to  hava  Leon  at  th*  sntnn  time  an  exhaustive  clif-nin  il 
ii'i  ilr>  ;  so  that,  al  though  ihcn-  ..»■  i-vi'lenn-  ><i  .i  prison  p.ieauig 
through  the  kidney,  the  nature  of  the  poison  still  remains  obscure. 

Tho  death*,  in  ICngland  and  Wales  from  unwholesome  food  during  ten 
years  wp re  as  follows  :— 

DEATHS  IN  ENGLAND  AND  WALKS  FROM  IJNWIIOI.ESOMi;  FOOD 
DUR1NU  THE  TEN  YEAUS  1383-1802, 


law. 

IBM. 

1S85. 

lata 

1887. 

am 

ia». 

isto. 

uei. 

ism 

TuUL 

ntiBWai  meat,    .    .    . 

l 

1 

Poi»oriou«  tiali,     .     .     , 

% 

| 

2 

1 

1 

4 

a 

a 

» 

41 

3a 

1  'i:\vlioluuorau  brawn,     . 

1 

Timid!  <ulrnon(   .     .     . 

2 

■i 

Putrid  meat 

1 

1 

1 

i 

4 

DUeaaod  food,      ,     .     , 

1 

] 

Mumi-Ia,      .     ,     ,     ,      , 

1 

l 

• 

i  foodi.       •    .     . 

M 

S 

2 

Iks 

1 

} 

Winkles 

i 

1 

l'l  'iii^iuea,      .... 

■■ 

•■• 

- 

... 

... 

..- 

... 

i 

1 

3 

9 

3 

2 

ft 

ft 

a 

8 

10 

0 

49 

§68?-] 


KK.lll      l'll!.M)NI\<i. 


509 


§  687.  German  Sausage  Poisoning.— A  serins  of  casus  may  be  picked 
out  from  the  accouute  of  sausage  poisoning  in  German)',  all  of  vfaUfa 
evidently  depend  upon  ;i  pou  m  producing  the  same  symptom*,  and  the 
essentially  distinctive  mark  of  which  is  extreme  dryness  of  the  skin  uml 
mucous  membranes,  dilatatmn  of  tho  pupil,  and  paralysis  of  the  upper, 
cyolido  (ptosis).  In  an  uncurtain  time  after  eating  *ou*agoe  or  some 
form  of  moat,  from  one  to  twenty-four  lumr*,  U  <       ;  ri*tii:irn1   feeling 

of  uneasiness  a  sense  of  weight  about  the  stomach,  nausea,  and 
afterwards  vomiting,  and  very  often  diarrhtt-n.  Tho  diarrhoea  1.1  not 
severe,  novor  assumes  a  choleraic  form,  and  U  unaccompanied  by  cramps 
in  tho  muscles.  After  a  considerable  interval  there  is  marked  dryru-<H 
of  the  mucous  membrane  (a  symptom  which  never  fa:  1*1.  tin  1  ■  >n-_-i .•  ■. 
jiliiiryr in,  md  tho  month  generally  ecom  actually  dostituto  of  accretion  ; 
there  is  also  an  absence  of  perspiration,  the  nasal  mucous  iii-.-uilinun?  par 
thfflftl  in  this  nnnatiirnl  wnnt  of  secretion,  the  very  tears  are  dried  up. 
In  a  case  related  by  Krantzcr,*  the  patient,  losing  a  son,  was  much 
troubled,  but  wept  no  tear.  This  dryness  leads  to  change* in  tho  mucous 
membrane,  It  eh  rivals,  and  partly  desquamates,  aphthous  swelling*  1  .  ■•. 

0000$  IDdftdUfaM  redness  ajnldiphtheritic-lik.-  p.ii  -hi".  h:m-  l.i-rii  -i'»l  n ■« ■■!. 
There  is  obstinate  constipation,  probably  from  a  dryness  of  (].<■  1 
lining  of  tho  intcatinca.  The  breath  has  an  unpleasant  odour,  there  is 
often  a  croupy  cough,  the  urinary  secretion  alone  is  not  decreased  but 
rather  augment!*!.  Swallowing  may  )m  so  difficult  as  to  rise  to  thngradn 
of  aphagio,  and  the  tongue  cannot  bo  manipulated  properly,  so  that  the 
speech  may  be  almost  unintelligible.  At  tho  same  time,  marked  symptoms 
of  the  motor  nerves  of  the  faceare  present,  tin  futient's  sight  Is  disturbed, 
li.-  wi-x  ruluiir-  nr  sparks  lii-fnre  hi-  i-yi-n  ;  111  :i  hv.  .  -v. <  [.Iiith  luix  l.wn 
transitory  blindness,  in  others  diplopia.  The  pupil  iu  fti  -,niy  all  tin-cases 
hoe  been  dilated,  alno  in  exceptional  instances  it  has  boon  contracted. 
The  levator  palj^hraa  mperiarit  is  paralysed,  and  the  resulting  ptosis 
completes  the  picture.  Consciousness  remains  intact  almost  to  death, 
there  is  excessive  woalcnooo  of  tho  muscles,  perhaps  from  0  general  paresis. 
If  the  patient  live*  long  enmigh,  lie  gets  wretchedly  thin,  and  dies  from 
marasmus.  In  more  rapidly  fatal  cases,  death  follows  from  respiratory 
paralysis,  with  or  without  convulsions. 

The  post-mortem  appearances  which  have  been  observed  are — the 
mucous  membranes  of  the  mouth,  gullet,  ami  thn  nit  are  whitr,  hard,  nncl 
parchment-like  j  that  of  the  stomach  is  moro  or  less  injected  with 
numerous  luemorrhagoa :  the  kidneys  are  somewhat  congested,  with  soiuo 
effusion  of  blood  in  the  tuhuli ;  the  spleen  is  large  and  very  full  of  blood, 
and  the  lungs  are  often  ccdematou*  pneumonic,  or  bronchitic 

•    Quoted  by  Huwmnnn,   Vtrytftumj  Hurrh   M'urtttff  tbook 
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g  668.  Oxnlic  acid  in  widely  distributed  both  in  the  free  state  and  in 
combination  with  bates  throughout  the  vegetable  kingdom,  and  it  alto 
■-.Mi  m  i.i,  .whim!  kingdom,  in  ntnnMMtfftii  with  potukM  fci  fan! 
m»  titnmium  aretotnim  <L),  Sfrinaria oterar»a{\ .  ►,  Phyt>  ..*J/n 

(L.),  itJtintm  put mtititm  (L.),  fiumex  acetiwi,  Atrrqiu  fo&uZmfta*  and 
several  others  ;  in  combination  with  coda  in  different  specie*  of  Sof/vla 
and  ScdUomia;  and  in  combination  with  hmo  in  moat  plants,  especially 
in  tho  roou  nnd  Viatic.  Many  lichen*  contain  half  their  weight  of  calcic 
oxalate,  and  oxnlic  acid,  either  free  or  combined,  ia  (according  to  the 
observation*  of  Hamlet  and  I'lowright")  prevent  in  all  mututv  nou -micro- 
scopic fungi,  Crystals  of  oxalate  of  llms  may  ba  frequently  **>en  by  th# 
aid  of  the  miernaeop*  in  the  cells  of  plnn-  Appending  to  Schmidt.!  this 
n',  ■i;dli-.i:ii'ii  "i)];,   :  ioi   in   tin-  ftdly  mature  coll,  for  in  actively 

growing  cell*  the  oxalate  of  lime  is  entirely  dissolved  by  the  albumen  of 
tho  plant. 

la  the  animal  kingdom  oxnlic  acid  is  always  present  in  Up;  intestinal 
conV  nt-  •  •{  il  -  cit«rpBkc  En  Boartdrmtini,  with  imM.it  Is  eonbuft}j 
found  in  tho  allantoid  liquor  of  tho  cow,  tho  urine  of  mnn,  *wino,  homo, 
and  CftU.  With  regard  to  human  urine,  tho  presence  or  absence  of 
oxalate  of  lime  grently  depend*  upon  the  diet,  and  also  upwn  '.he  indi- 
vidual, «omc  persons  almost  invariably  secreting  oxalates,  whaterer  their 
food  may  be. 

§6*0  Oxalic  Acid,  HsC,c>,2irsO(90  +  3fi)f  specific  gravity  lf.4,  mvu« 
:r,  in  |iriKin.iln;  i-i-yMid*.  mtv  himiliii  to,  and  liaMr  to  bp  uii*- 
taken  for,  either  mngncsic  or  zincic  sulphates.  The  crystals  are  intensely 
UJdf  oaaily  soluble  in  water  (1  part  requiring  at  14'V  10'l»5  parts  of 
water) ;  they  are  also  soluble)  in  2J  purU  of  cold,  end  readily  iu  boiling, 
alcohol.  Oxalic  acid  is  slightly  soluble  En  cold  absolute  ether ;  but 
ether,  although  extracting  moat  organic  ftcida  from  an  aqueous  aoluti pQ, 
will  not  extract  oxalic  acid. 

Oxalic  ncid  sublime*  slowly  at  100*,  but  rapidly  nnd  completely  at 

•  Glut m.  A'ri«,  vol.  xxxvi.  p  93. 

t   Ann    GflbfSJt  i'/utrm.,  vol.  In.  p.  VU7. 
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150*;  the  best  moan*  of  obtuiuiug  tin-  pun?  anhydride  ia  to  put  a 
sufficient  quantity  of  the  acid  into  a  strong  flask,  clamp  it  by  suitable 
ry  punip,  and  sublime  m  a  vacuum  ;  in  thw  way 
a  sufficient  quantity  may  bt  wHfinri  n  littln  abovn  100*.  Tt  ia  well  to 
remember,  not  only  its  low  subliming  temperature,  but  also  that  an 
aqueous  solution,  if  kept  at  100",  loses  acid;  bonce  all  evaporatin 
I I'-it i ng <*p«rAtioii»  tii'.i  n  <\  i  U-...MJ  -is  r  <ir  tlnMv  will  be  some  low.  The 
efToctof  heat  w  first  to  drive  off  water,  then,  if  cohtiimnl  "[>  to  about 
11)0',  there  is  decomposition  into  corbon  monoxide,  carbon  jlftgMfi 
water,  and  formic  acid ;  the  two  reactions  occurring  simultaneously— 

C,Ht04=  CO, +  00  +  ^0. 
(^BjO.-GOi+OHjOp 

Heated  with  sulphuric  ncid  to  110",  the  following  decomposition  take* 
place: 

n„cA  =  H,o+coai-(:o. 

OXftttfl  ncid  decomposes  fluor  spar,  the  phosphates  of  iron,  silvsr,  zinc, 
per,  aud  the  arscniafoa  of  iron,  silver,  and  copper.  It  may  be  used 
to  separate  tho  milphidos  of  iron  and  manganese  from  the  sulphides 
of  zinc,  cadmium,  urauium,  eobaIt>  mercury,  and  copper —  dissolving 
tin'  former,  not  tho  latter.  Many  minerals  anil  other  substances  are 
alio  attacked  by  this  acid. 

If  a  solution  of  oxalic  acid  in  water  in  boiled  with  amnion io  or  sodio 
'■■■r. -Monde  of  gold  (avoiding  direct  exposure  to  light)  the  gold  is 
;  I'rijiitated — 

SAuCI,  4-  SBJJfiA  -  6CO,  +  6HCI  +  Au> 

When  black  oxide  of  manganese  (free  from  carbonate)  is  mixed  villi 
an  oxalate,  and  treated  with  dilute  sulphuric  acid,  the  oxalic  acid  is 
decomposed,  and  carbon  dioxide  evolved — 

MnO,  +  Bflfi4  +  II,S04  -  MnSO.  +  211,0  +  SCO,, 

A  similar  reaction  occurs  with  ptanUDpDflto  of  potash. 

If  to  a  solution  of  oxalic  ami,  fffaiell  may  1"'  neutralised  vi itli  10 
alkali,  or  may  contain  free  acetic  acid,  a  solution  of  acetate  of  lime  ta 
sdded,  oxalate  cf  lime  is  thrown  down.  This  3alt,  important  in  an 
analytical  point  of  view,  it  will  be  well  to  describe. 
=*  g  600.  Oxalate  of  Lime  (CaC2OJIaO).l  part-863  crystallised  oxalic 
acid.  This  is  the  salt  wliii-li  tli«  .u.i.lvi-t  obtain*  for  tho  quantitative 
estimation  of  lime  or  oxalic  acid  ;  it  is  not  identical  with  that  occurring 
in  tho  vegetable  kingdom,  the  latter  containing  3IIgO.  Oxalate  of  lime 
cannot  bo  precipitated  for  quantitative  purposes  from  solutions  containing 
chromium,  alumininm,  or  ferric  iron,  since  somewhat  soluble  sjitte  are 
formed.  It  dissolves  in  solutions  of  magnesium  and  manganese,*  and 
*  Hut  it  is  repredpitateu  naaltereJ  by  cxmsb  of  alkaline  oxalate. 
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dtali  of  audu,  and  ia  alao  decunijused  by  bo  i  Liu;  with  -olutJuiia  of 
copper,  eilvcx,  lead,  cadmium,  line,  nickel,  colxdt,  strontium,  or  barium. 
It  ib  insoluble  in  solution*  of  chloride*  of  tho  alkalia*  and  alkaline 
earth*,  «nd  in  wat*r,  in  alkalinr  solution*,  ot  in  arctic  acid;  mat 
soluble  in  mineral  acid  only  when  th*  acid  is  strong  and  in  considerable 
OXCOM.  It  U  unalterable  in  the  air,  and  at  100*.  When  carefully  and 
slowly  ignitod  it  may  bo  wholly  converted  into  caibonato  of  lime ;  if  Hit 
heat  in  not  properly  managed  (thut  ia,  if  exceanuve),  caustic  limo  may  be 
formed  in  greater  or  smaller  quantity. 

J  G91.  Uso  in  tho  Arts.— Oxalic  acid  id  chiefly  used  by  dyew  and 
oalico -printer*:,  but  also  by  currier*  and  hsracse  msker*  for  cleaning 
iivithiT,  iiy  luiirblf  mAftnni  I  "  ranovtofl  tan  stains,  by  ipofksjis  In  stotw 
for  bleaching,  and  it  i*  applied  to  various  household  purposes,*  *uch  a* 
tho  whitening  of  boards,  tho  removing  ol  iron-mould  from  linen,  A& 
The  hydropotAtaic  oxalate  (binoxalato  of  potash),  undfti  Hie  popular 

-:  nf  "rMriifiiil  mtl    nf   Ismon*11    :unl    salts    of    sorrel,    is  used    fur 

scouring  metals  and  for  removing  ink~*uiina  from  linen. 

J6S2.  HydropotsisaJc  Oxalate,  Binoxalate  of  Potaah,  KUC,04(11,OX 
ifl  a  white  mit,  acid  in  reaction,  aulublc  in  water,  and  insoluble  in  alcohoL 
Heated  on  pliitinum  foil  it  leaves  poUasic  carbonate,  which  may  be  recog« 
niaed  by  the  usual  teste,  ltd  aqueous  solution  gives,  with  a  *ohitioa  of 
nccUto  or  sulphate  of  lime,  a  precipitate  of  calcic  oxalate  insoluble  in 
noetic  iH'i'l 

§  C$3.  Statistics. — Poisoning  by  uaalic  acid  is  moru  frsxjM&J  :u 
Englaud  than  in  any  other  European  country.  In  tho  ten  years 
1883-U2,  there  wore  registered  in  England  nnd  AVolca  222  deaths  from 
oxalic  acid — of  thesa  190,  or  89*5  per  cent.,  were  suicidal,  the  rem  linder 
accidenbiL  The  age  and  sex  distribution  of  these  cases  is  set  out  in  the 
following  table : — 

POISONING  BY  OXALIC  ACID  IN  ENGLAND  AND  WALES  DURING 
THE  TEN  YEARS  1SM-18B2. 

ilccinKKT  on  Nkcuosxck. 

Axes,  .         .    0-1         1-5        &-16         Ifi-'JB        26-65  66  and  above   Total 

KslsS.  .      1  2  ...  14  17 

Fcimitca,      .     ...  ...  ...  IS  0 

Total,      .      1  S  %  14  S3 

Si  ioi ns. 

Agaa, 15-25         2&-S5      65  and  above    ToUl 

Malta, 0  102  3  1U 

Famalta, 31 «2  _  9 U_ 

Total, SO  1M 6  1P» 

*  A  '*  Liquid  Blue,"  uasd  for  laundry  porpoaaa,  coutaiaa  uiuob  ft**  coral ia  acid. 
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§  694.  Fatal  Dose. — The  smallest  dose  of  oxalic  acid  known  to  have 
destroyed  life  in,  according  to  Dr.  Taylor,  3'88  gram.  (60  grains);  but 
recovery  has  taken  place,  on  prompt  administration  of  remedies,  HiU'r 
eight  time*  this  quantity  has  been  swallowed. 

With  regard  to  oxnlnto  of  so<ls,  or  binoxaUto  of  potneh,  14-2  jfrnifl. 
(half  an  ounco)  havo  boon  taken  without  fatal  result,  although  the 
Kymptom*  were  very  serious ;  and  it  maybe  hold  that  nhout  th.u  < jiwintitv 
would  usually  cause  death.  Oxalic  acid  is  not  used  in  medicine,  save  as 
"  Hll|  •  .v.,  milt    »•!  ' N Tiuin. 

3  695.  Effects  of  Oxalic  Acid  and  Oxalate*  on  Animal*.— Tho  first 
easna  i>f  poisoning  by  oxul.i  :u-i«I  m<         ■  1  <  uly  in  t.1  tf-  iiint-U-imth  1  nitury, 

a  little  more  than  fifty  years  after  its  discovery.  Thompson  *  was  the 
first  who  attempt**),  byoxpermnoi:  1  B  B almi]  hie,  to  elucidate  the  action 
of  the  poison  J  lift  nntari  the  caustic  action  on  the  stomach,  and  thaerTocta 
mi  the  heart  ml  DM  WW  *y»t*m,  which  ho  attributed  simply  to  the  local 
injury  through  the  nyni pathetic  nerves.  Ortila  f  was  the  next  who  took 
tho  matter  up,  and  ho  mado  several  experiments ;  but  it  was  Robert 
ChrifltiNon  I  who  distinctly  recognised  the  important  foot  that  oxalic  acid 
was  toxic,  quite  apart  from  any  local  eflecte,  and  that  the  sola!)!*  oxalates, 
such  as  sodic  and  potassio  oxalatee,  wore  violent  poisons. 

g  696.  Kohert  and  Ktisaner  jj  havo  made  soma  extended  rcswurhns  on 
the  eQecta  of  aodic  oxalate  on  rabbits,  rata,  dogs,  guinea-pig*,  hedgehogs, 
fro^s,  &c. — the  oblsJ  rmdU  of  which  arc  aa  follows; — On  injection  of 
aodic  oxalate  solution  in  moderate  doson  into  the  circulation,  tho  heart's 
action,  and,  therefore,  tho  palio,  become  arhythrnic ;  and  n  dicrotic  or  trf- 
crotie  condition  of  tho  pulse  may  Inst  even  half  u  day.  while  ;il  the  saxue 
time  the  frequency  may  be  uninfluenced.     The  blood-preeeuro  also  with 

m. ..ii.'i..!.^  ■!.-..:  1.-  ■  t  -ihmlI, :h-m  vtf]  null itoxk  down  tbsn  ■•  bosJowuuj 

of  the  respiration.  On  the  other  hand,  toxic  dose*  paralyse  the  respira- 
tory apparatus,  and  the  animal  die*  asphyxiated.  With  chronic  and  sub- 
acute poisoning  tho  respiration  becomes  slower  mid  slower,  and  then 
ceases  from  paralysis  of  the  respiratory  irrntritfi  The  first  sign  of  poison- 
ing whether  acute  or  chronic,  in  n  sleepy  condition  ;  dogs  Ik  quiet. 
Diking  now  and  then  |  noise  as  if  dreaming,  mechanical  irritations  are 
responded  to  with  dulneos.  Tho  hind  extremities'  beooim.1  weak,  and 
then  the  fore.  This  paresis  of  tl»«  bJnd  extremities,  deepening  into  com- 
plete ptiraly*"*.  ma  vnry  tOMlml  tad  striking.  Take,  fin  W  implr,  from 
the  paper  (»/'.  at.)  the  experiment  in  which  a  largo  cat  receivl  m  ;nx 
days  fivo  aubcutanoovia  injections  of  5  c.c.  of  a  eolation  of  aodic  oxalaU 
(strength  1-30),  equalling  *lft  grm.  ;  the  rat  <lhil,  H  it  were,  yrodually 


+  TraiU  rf«  Torieclnpe. 
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from  behind  forward*,  to  that  on  the  sixth  day  the  hinder  extremities 
were  fully  motionless  nnd  I  Mttng,      The   b-art  U*l  strongly. 

The  tfm[»nratiiri-  of  ilir  nnJOTlfirl  animal  ilaayi  sink*  Itelnw  the  normal 
condition.     Conrulsiona  in  acute  poiaoning  art  cum d  on,   a  chi 
absent;  when  present  in  acuta  poisoning  they  nrc  tetanic  or  strychnie 
likft     In  all  the  experiments  of  Kobert  ami  Kuunor,  lethal  doses  of 
Ifl  oxalatea  erased  th*  ap|**nu  <  r  in  the  i 

J.  Uppmain  *  udi  forty-nine  experiment*  on  dop»,  in  wliich  he 
admini«t*ml  relatively  large  dose*  by  the  stomach  ;  no  poisonous  effort 
followed.  Kniil  Pf-irT'T  f  gave  a  dog  in  three  successive  days  "2,  '5,  and 
lastly  1  grin,  oxalic  acid  with  meat,  but  no  symptoms  resulted.  Yet  that 
oxalic  acid,  as  iodic  oxalate,  is  poisonous  to  dojn\  If  It  tola  the 

circulation,  cannot  bo  disputed.  Tho  accepted  explanation  H  that  tho 
large  amount  of  linn-  phosphates  in  the  digestive  canal  of  dogs  in  dwoxn- 
pOH0  by  oxalic  acid,  and  the  hannleas  lime  oxalate  formed. 

Oxalic  acid  is  ahiorhwl  into  the  blood,  an-l  i  Mm 

:■■  .lio  nftitr  thoir  application  to  a  person  who  had  taksu  a  large  doee. 
Thus  Chriatison  !  qnotca  n  cut  related  by  Dr.  A  rrowsni  it)  i,  in  whirh 
this  occurred :— "  They  were  healthy,  nnd  listened  immediately  ;  on 
looking  at  them  a  few  niiiiut»*«  after.  I  remarked  thst  thoy  did  not  seem 
to  Hit,  mid  mi  attaching  one  it  fell  hard,  and  instantly  fell  off  motionless; 
and  dead ;  tho  ulhm  mi  in  the  same  state.  They  had  all  bitten,  nnd 
the  mark*  were  conspicuous,  but  they  had  drawn  scarcely  any  blood. 
They  were  applied  about  mx  hours  oftor  tho  acid  hod  boon  t.-.i 

$  fi97,  Effecta  of  Vaporised  Oxalic  Acid.— Kuhanbarg  has 
uicntctl  on  pigeons  on  tlio  action  of  oxalic  odd  when  breathed.     In  OIM 
of  his  experiments,  '7fi  gnn.  od  I  wna  volntilised  into  a  glsas  abode, 

in  which  a  pigaon  had   I  1 ;  after  this  h&d  beea  dos  *  five  times 

in  two  minutes,  there  was  uneasiness,  shaking  of  the  head,  and  cough. 
with  increased  mucous  secretion  of  the  na*al  membrane.  On  continuing 
the  transmission  of  tfcs  vapour,  afur  right  minute*  there  was  again  reat- 
laannMaa,  shaking  of  thi»  head,  and  cough  ;  after  alavan  minutes  th*  bird 
fell  and  was  convulsed.  On  discontinuing  the  sublimation,  it  got  up  mud 
moved  freely,  but  ahowed  mpiratory  irritation.  On  the  second  day  after 
the  experiment,  It  was  observed  that  the  bird's  not*  was  hoarse,  on  tha 
fouith  day  there  was  alowneaa  of  tho  heart's  action  and  refusal  uf  food, 
and  on  the  sixth  day  the  bird  was  found  dead.  Examination  after  death 
showed  slight  injection  of  the  cerebral  rasmbranea  ;  Uie  oellukr  tissue  in 
Bm  )i«'!-.'1.1km;:1i.< -1  of  fthi  tnAt  i  i  oUu  sd  i  i  i  irtsjn  plates, eatai  h 
lions  of  blood,  varying  from  the  sisc  of  a  pea  to  that  of  a  penny :  the 
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mucous  membrane  uf  the  laryux  and  trachea  was  swollen  and  covered 
with  a  thick  croupous  layer;  tho  lun^oworo  partially  bepatised,  and  tho 
pleura  thickened;  tho  crop  u*  well  n*  tho  true  intestines  Mill  contained 
some  food.* 

5  69&  The  Effects  of  Oxalic ;  Acid  and  Hydropotaaaie  Oxalate  on 
Man. — Tho  chaos  of  oxalic  poisoning  have  been  iuv;irmbh  dun  u  oitlmr 
oxalic  acid  or  hydrnpotnjwic  oxalate,  tho  neutral  sodic  or  potossic  oxalates 
having  hitbwtfl  D  DO  instance  been  taken.  The  symptoms,  uud  even 
tho  locally  dcatructivc  notion  of  oxalic  ucid  and  the  acid  oxalate,  are  80 
similar  that  neither  from  clinical  nor  pott'PiorUm  signs  could  they  ha 
differentiated  by  anyone  not  having  n  pn-vioiis  kuuwledge  of  tlia 
case. 

The  external  application  of  oxalic  acid  doe*  not  appear  to  cause  illness ; 
work  mm  :i  trades  requiring  tho  constant  use  of  the  acid  ofton 

have,  the  nails  white,  oprapie,  nnd  brittle  ;  hut  no  direct  injury  to  heuUh 
in  ou  record. 

A  large  dose  of  either  causes  a  local  and  a  remote  effect ;  tho  local  U 
vary  similar  to  that  already  described  as  belonging  to  the  mineral  acids, 

,  int. ii-  »r  Ii-mm  destructive  of  the  BUMOU  uimubrann*  with  which  tho 
acid  come*  ia  contact.  The.  remote  effect*  mny  only  bo  developed  aftor  a 
little ;  they  conaut  essentially  of  a  profound  influence  on  the  nervous 
system.  Though  more  than  120  coco*  of  oxalic  acid  poisoning  have 
occurred  since  Chriatiaon  wrule  his  treatise,  bis  glftpU*  daaerfptlon  still 
holds  good.  ■  If,"  tuiye  he.  "  a  person  iminoiliatcly  after  nwallowiug  a 
solution  of  n  crystalhua  aalt,  wbioh  tasted  puroly  nnd  strongly  acid,  is 
attacked  with  burning  in  ilm  throat,,  than  with  hnrning  in  the  stomach, 
romithlg,  |nnn:ul  ii  i>  ofblood.v  iiutlvi,  iiii[<i'i<  cjitihlo  pulse,  ondexceaaive 
languor,  and  dins  in  half  an  hour,  or  still  more,  in  twenty,  fifteen,  or  ton 
minutes,  I  do  not  know  any  fallacy  which  can  interfere  with  tho  000 
cliiHinn  that  oiabr  :ind  w««  :'■  .  ■■  «  nl  d.-.illi  No  pamlhil  (liseM 
begins  so  abruptly,  and  terminates  aoaoon  ;  and  no  other  crystalline  poison 

li  i     i.lh'     mm    •  II'''!   '        I  k)S   ,.>i.'l  I  itlOD   tl  lh.it  <>l  -i  •"■K .  t.t     hi   Qlfl   inn<-t>iu 

tifliuos.  If  from  10  to  30  grms,  are  swallowod,  diaiolved  in  water,  thora 
ia  an  immediate  mar  tltl.  pain,  burning  in  the  stomach,  and  vomiting. 
The  vomit  may  bo  colourless,  grcouiah,  or  black,  and  very  acid  ;  but  there 
is  a  considerable  fftlfittj  m  tho  symptoms.  The  variations  mny  bo  partly 
•  inad  by  saying  that,  in  on**  class  of  coses,  the  remote  or  fern  toxic 
effects  uf  tiir  |Hiifuu  jirru.Mwiiiile  ;  in  a  second,  the  lornl  and  tho  nervous 
nro  equally  divided ;  while  in  a  third,  tho  local  cflectn  seem  alone  to  gift 
rise  to  symptoms. 

In  s  «av  at  i  -piUl,  in  1842,  there  wan  no  p.. in,  but  vomiting 

and  coIUpM'.      In  .-n  -*d  in  18"0,  a  male  (aged  48) 

•   tfctcrroc  JfyificiUt  p.  «23. 
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took  104  giro*.  (Ifl3  grains) ;  ho  hail  ttimtAnlng  collar***,  cold  aweata, 
white  and  red  patches  on  the  tongue  nd  pharynx,  difficulty  in  swalW- 
hil',  and  contracted  pupils.     Blood  was  effa?od  from  tho  mouth  and  anus; 
rm  t}\i-  fallowing  day  thttt  Were  convuhdona,  coma,  and  death  thirty-aix 
I  aftor  tiikiti^  the  poiftOO.     In  another  cue,  there  won  rapid  lo«  of 
ioiwiiow  and  coma,  followed  by  death  in  t\tr  hours.     Death  ma;  be 
Tory  rapid,  %gn  in  ono  caw  (JftW.  Tint*  and  0<u.%  1868)  it  took  plaeo 
in  t.»n  minute*;  thoro  was  bleeding  from   thn  stomach,  which  doubtless 
accelerated  the  fatal  rcsulh     Urlila  has  recorded  a  death  almost  as  rapid 
from  the  acid  oxalate  of  potash  ;  a  woman  took  15  grma, ;  thora  was  no 
Itteft  but  she  auffrred  from  fearful  cramps,  and  doath  enanod  in  ftftaen 
minute*.     Tn   another  enan,   also   wrnrded   hy  Orflla,  tham  was  marked 
slowing  of  tho  pulse,  and  aopntil  With   both  oxalic  acid 

and  tho  noid  oxalnto  of  potash,  certain  ncrraus  and  other  sequels  are 
more  or  last  constant,  al  ways  provided  time  ia  giren  for  their  development. 
Ftau  UiH  experiments  already  detailed  on  animals,  oiw  would  expect  soene 
paresis  of  tho  lower  extremities,  but  this  has  not  been  observed  in  man. 
Than  is  mow  or  lea*  inflammation  of  the  Ht^marh,  ;md  i  CUn  pefiter 
in  (MM  caw  {Brit.  3fnl.  Journal,  1873)  thara  wnr*  cystitis  and  acuta  Mb 
u  of  the  kiditeya  with  albumin 
In  two  caeca  quoted  by  Tuylor,  thoro  wan  a  temporary  loss  or  enfeeble 
mont  of  voice  ;  in  ono  of  tho  two,  tho  aphonia  looted  for  eight  days,     in 
the  other,  that  of  a  man  who  had  swallowed  ibOGl  7  grnia.  (\  or.)  of 
oxalic  acid,   hi*  voire,   naturally  dorp,   became  in   nine  hour*  low  and 
feeble,  and  continued  no  for  more  than  a  month,  during  the  whole  of 
which  time  he  suffered  in  addition  from  numbness  and  tingling  of  tho 

\        .    r  i-.m    .if    i'\|i.iiii     i;uiiy   rm  l»'    m-Titi'irifd    'tut    i»f    i    fOtUM 

y. -i-'inan,*  who  took  12  gnus.  (165  grains)  of  the  acid  oxalate  of  potash, 
and  on  tho  third  day  died  ;  before  death  exhibiting  <!■  lirinra  so  activa 
and  intenaa  that  it  wm  described  as  '*  madnasa,1* 

§  C99.  PhyaiologicaJ  Action,— rutting  on  lim-  snl  ■  tin-  !<v.a3  effect*  of 
oxalic  ucid,  and  regarding  only  ita  true  toxic  effect*,  there  is  aoine 
dirforonco  of  opinion  aa  to  it*  action.  I-  Hannann  comidors  it  ono  of 
tin-  heart  poisons,  having  seen  the  frog's  heart  arrested  by  subcutaneous 
donca  of  sodic  oxalate,  on  observation  which  is  borne  out  by  tbe  experi- 
ments of  Cyon.t  and  not  negatived  by  those  of  Robert  and  Kuesntr. 
Xha  poison  is  beliaved  to  net  on  the  extrncnrdial  ganglia.  OXLfUBaj  held 
nt  cuin  time  a  peculiar  theory  of  the  action  of  oxalic  mil,  believing 
that  it  precipitated  aa  oxalate  of  lime  in  the  lung  capillaries, 

•  /(mm,  it  Chim.  Jfci.,  183P.  p.  564. 
t  VirtK.  Arthit,  IW.  IX,  S.  SO. 

t  Almsn  afterwards  mppori*u  unsiinTs  view  ;  ho  mads  a  aum 
(ibkorvntioRN,  nti<l  ipp*um  to  hare  It*  mi  thn  fir*t  wlio  i<i*iitifi*d  0 
kiJuoye  (Up»»lat  J.*ior<fiTenitigafbrhandl,  Bel.  ii.  Hft.  it.  8.  S 
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embolic  obstruction ;  but  this  view  1*  not  now  accepted — there  aro  too 
many  nhvinua  objections  to  it.  Kohert  .and  ffflfflmr  fa  BCt  consider 
oxalic  acid  a  heart  poison,  but  believe  that  it*  action  is  directed  to  the 
central  nervous  system,  as  attested  by  ainkiiijc  of  the  blood  pressure,  tbo 
IfbjthlD  and  retardation  of  tbo  pulse,  the  slow  breathing,  the  paralytic 
HyinptoniK,  amd  the  fibrillary  nitwiiliir  contraction;  nut,  with  regard  to 
the  latter,  Locke  *  hoe  observed  that  a  froy's  wrtoiiu*,  iiniuereed  in  0'75 
aodium  oxalato  solution,  become*  in  a  U\v  loaftdl  violently  active,  much 
more  sothrm  in  IVwdernmn's  normal  saline  Relation.  After  thirty  to  forty" 
five  minutes  it  Iosco  its  irritability,  which,  however,  it  partially  recovers 
by  immersion  in  O'G  sodium  chloride  solution.  IK  thinks  this  may 
axpUin  the  symptoms  of  fibrillary  muscular  contraction  observed  by 
Kobert  and  KUaaner,  which  they  aacriba  to  an  action  on  the  central 
nervous  fcv.  : 

§  700.  Pathological  Changes.— Kobert  and   Kiiaanor  observed  that 
when  oxalate  of  soda  was  *ubcutaneoualy  injected  into  animal*,  there  wus 

:  nt.  at  ihr  « 'Hi.  nf  the  iujrciiim.  If  the  poison 
were  injected  into  the  peritoneal  cavity,  death  waa  no  rapid  aa  to  leave 
little  tiruo  for  any  coarse  lesions  to  manifest  themselves.  They  were  not 
:il  ilc  in  h!hm»vi<  m  Hierry-ri'd  colour  of  th«  '^nml.  imr  did  On  \  find  *  *  -  :■  1;  ■  r  *  - 
of  lime  crystal*  in  the  lung  capillariee;  there  were  often  attbotii  pft 
ceases  in  Uio  luiw,  bul  OfttUflKJ  tjpfcat  The;  OaflWi  therefore,  to  Uic 
conclusion  thnt  the  state  of  the  kidneys  end  the  urine  was  the  only 
typical  sign.  The  kidneys  were  dark,  full  of  blood,  but  did  not  ehow  any 
microscopic  ha-oiorrhaKca.  Twelve  hours  after  taking  the  poison  there  is 
observed  in  the  cortical  Mibstonco  a  fine  atriping  corresponding  to  tho 
cauiilii'uli  ;  in  certain  cwm  tin*  whole  boundary  liiyi  red  white. 

If  the  poisoning  lasts  0  longer  time,  the  kidneys  l>  <uin«  less  Uood-rich, 
and  ehow  the  doocribed  whito  striping  very  beautifully ;  this  change 
persists  sovernl  weeks.  TbaoCQM  ol  ifcSl  strnnga  ap|>eamnce  is  at  once 
revealed  by  a  microscopical  examination;  it  ia  due  to  a  deposition  of  oxalato 
of  liinc  ;  110  crystals  are  Riot  with  in  the  Both  by  the  micro- 

scope and  by  chemical  means  it  may  ha  shown  that  the  content  ol  \U<- 
n-y  in  oxalates  is  large.!  So  far  aa  the.  Mourns  generally  are  OOaV 
■  i-iiu'd,  free  oxalic  acid  ia  not  likely  to  be  mat  with;  there  is  always 
present  sufficient  lime  to  form  lime  oxalate.  The  urine  woo  always 
albuminous  and  contained  a  redudog  subf taBOt,  wld-h  vanished  about  the 

*  \\  &  l/yrkf,  J.  Phya.,  xv.  119  ;  Journ    CJun.  So?.,  1098,  4*0. 

t  'I  il  of  Hi*  oxaUtn-eoii  Unit  of  fcUJBSJS  mid  Sitae,  and  tlio  SSpOb 

*mU,  vu  tint  oUorvori  by  Uitscliorll  Ho  nntictd  in  0  r*l>l>it,  to 

1  looo  |0*T(n  7*6  grin  4.  of  oxalic  nnid,  <wi<l  which  hnd  diod  in  tliiit**n 

a  juutulum  iruiipi  MS  "  :uttu  ccrftvrn 

a  fuoufo  Uatknianod  arplae  vtdtntitr"  \IM  ariJi  ootid,  mtici, 
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second  day  after  the  do**      Hyaline  cast*  and  deposits  <rf  o»Uim  b 
urine  never  failed.* 

$  701.  Olacrvatione  of  the  pathological  effect*  of  the  oxalates  on  man 
have  boon  confined  to  cams  of  death  from  the  tflludM  <*beUncea  I 
tinned,  and  hence  the  inUuliuttl  tract  liu  bri-u  |>rwf<,»unvlN  afTeeUd. 

In  the  museum  of  $t.  Thomas'  Hospital  in  a  good  example  of  the 
effects  produced.  The  cane  wo*  that  of  a  woman  who  had  taken  a  large, 
unknown  quantity  of  oxalic  arid,  and  wiw  brought  to  the  hospital  dead. 
Tlie  mucous  membrane-  of  the  gullet  ia  much  corrugated  and  divided  into 
numerous  porollcl  groove*,  thoee  again  by  little  tranavuno  grooves,  so  that 
the  intersection  of  the  two  system*  makes  a  sort  of  raised  pattern.  It  in 
nnt«d  that  >n  the.  rpnont  state  tho  nmoOM  rnnmhrano  could  lw  removed 
intlakr.-*.  in  tii'M;p;r<-[  pait  itwa*  whitish,  in  the  lower  slate-coloured, 
stomach  lion  a  large  perforation,  but  placing  the  specimen  beside  another 
in  the  same  museum  which  ill  nitrates  the  effect  of  the  gov 

in   causing  an  after-di'ut-h   nlntkHJ  0!  ;i    portion  *'f  ill"  M<>:ii;ic1i,    1 
unable  to  differentiate;  between   the.  twn.      Tin-  m. irons  membrane  nail 

til.'         nil*'      ::li!.'.'lv      tloiTlllt-nt      ftpp  ■;■":,  in'*',      mil     I        HO     Uld     Dftlti         ISM 

pyloric  «nd  is  said  In  have  been  trf  n  hlnckish  colour,  and  no  lymph  was 

exuded. 

J  VOL'.  The  pathological   change**  by  tho   acid   oxalate  of   potash  are 
idonlical  with  those  of   mlk    on. I,   in   both    the.    goUtt    and   Momach 
Ih-idj;  mw'y  always  more  t\r  leas  Inflamed  or  corroded  ;  tho  iniUiiin 
m   ;i   few  cases  has   ritmded    right   thiiMigh    intn  :<>lin;il    canal; 

there  arc  venous  hypcrnmia,  haemorrhages,  and  welling  of  the  milOOM 
membrane  of  the  stomach.  This  hmnorrhogei  nrc  often  punotifonn,  but 
occasionally  larger,  in  row*  on  the  summita  of  the  rugaa;  some- 

times there  is  considerable  bleeding.  In  the  greater  number  of  case* 
there  is  no  actual  erosion  of  the  stomach,  but  the  r  appears 

abnormally  transparent  On  examining  the  mucoid  in. ml.: 
microecope,  Lesser  j  has  deacribed  it  as  oovored  with  a  lay«  which 
strongly  reflects  light,  and  is  to  be  considered  as  caused  by  a  fine  | 
pitate  o!  calcic  oxalate.  Lesser  wu  nimbi-  i»  lii»l  Eb  uny  ease  oxalic 
a/rid  crystals,  or  those  of  the  neid  oxalate  of  potash  There  are  many 
cases  of  perforation  on  record,  but  it  is  questionable  wheLher  they  are 
not  all  to  be  regarded  as  j-  H  effect*,  and  not  life -changes ;  at 

all  events,  there  is  little  clinical  vvideiwe  tr»  support  tin  view  that 
throw  perforation  QQCur  during  life.  In  Um  r.  'mi  nlioni-tl  antr)  in 
which  death  took  piece,  by  coma,  the  brain  was  hypcM-mic.  The. 
Isnlneyj,  as  in  tho  caao  of  animaia,  show  the  white  2011c,  and  are  congested, 

•  lUbu  trail  In*  dlsOOTtied  1>j  r*|wriiin  ill  tlal  <  nil  'l.r  oxalntt*  of  iron  lOil  cop]>cr 
ars  decomposrd  and  •cparatcil  by  the  kidney*.     Gai.  Med.  dt  I'arii,  1ST 4, 
t   Vlrohow'4  Archxv,  VA,  UxxlH.  B    VIM,   UM 
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and  cat*  be  proved  by  microscopical  anil  chemical  means  to  be  rich  in 
oxalates. 

5  703.  Separation  of  Oxalic  Acid  from  Organic  Substance*,  the 
Tiaaue*  of  the  Body,  Ac.  — Tmhi  nli.it  ba*  bean  stated,  no  investigation 
as  to  the  cauao  of  poison,  whan  oxalic  acid  18  suspected,  cnu  bo  considered 
complete  unless  tho  analyst  has  an  opportunity  of  examining  both  tho 
urine  and  the  kidneys  ;  for  ul though,  in  most  casca — when  the  acid  itself, 
or  the  acid  potawic  salt  lias  been  Ukeu — there  may  be  ample  ovideuce, 
both  chemical  and  pathological,  it  w  entirely  different  if  a  cade  of  poison- 
ing with  the  neutral  aodie  salt  should  00010.  In  this  event,  there  may 
bo  no  congested  appearance  of  any  portion  of  the  intestinal  canal,  and 
the  evidence  muet  mainly  rest  on  the  urine  and  kidneys. 

Oxalic  acid  being  *<>  widely  dittributod  in  the  vegetable  kingdom,  tho 
expert  must  oxpact,  in  any  criminal  caae,  U>  lie  croaa-examined  by  ingenious 
counsel  aa  to  whether  or  not  it  was  possible  that  the  acid  could  have 
entered  tho  body  in  a  rhubarb-pie,  or  accidentally  through  sorrel  mixed 
with  greens,  Jfco.  To  meet  these  and  similar  questions  it  is  important  to 
identify,  if  possible,  nny  gnwu  matters  found  in  the  Hbomach.  In  any 
cnae,  it  must  be  remembered,  that  although  rhubarb  has  been  eaten  for 
centuries,  and  every  eolioolboy  line  occasionally  chewed  amall  |>ortiona  of 
aorrel,  no  poisoning  has  resulted  from  these  practices.  Whan  oxalic  ncid 
has  heon  taken  into  the  atamai-h,  it  will  invariably  he  found  pnrLly  in 
combination  with  lime,  soda,  ammonia,  ttc,  and  partly  free  ,  or  if  such 
antidote*  aa  chalk  baa  boon  administered,  it  may  bo  wholly  combined. 
Vomiting  is  nearly  always  present,  and  valuable  evidence  of  oxalic  acid 
may  bo  obtained  from  Plains  on  sheets,  curpeU,  Ac.  In  a  recent  caw  uf 
probably  siiicidnl  poisoning,  the  writer  found  no  oxalic  acid  in  tho  con. 
tents  of  tho  stomach,  but  some  was  detected  in  tho  copious  vomit  which 
had  stained  the  bedclothes.  The  urine  also  contained  a  great  excess  of 
oxalate  of  lime — 0  circumstance  of  little  value  taken  by  iUelf,  but  con- 
firmatory with  other  cvidonce.  If  a  liquid  is  ettongly  acid,  oxalic  acid 
may  be  separated  by  dialysis  from  organic  matters,  and  tho  clear  fluid 
t.liiiH  obtained  ptfxflpftljtf  by  sulphate  of  lime,  tho  oxalate  of  lime  fating 
identified  by  iU  microscopic  form  and  other  characters. 

The  usual  general  method  for  tho  separation  of  oxalia  acid  from  organic 
substances  or  mixtures  is  the  following: — Kxtrart  with  hen  ling  w«t*r, 
Altar  (whirh  id  aosw  oaasja  xnuni  1m«  liiiiirii  i  m-i-vm  iiii[niAdil'.i,  and  then 
precipitate  with  acetate  of  leud.  Tho  lead  precipitate  may  contain,  besides 
oxalate  of  lead,  phoaphnto,  chloride,  sulphate,  and  various  organic  aub- 
stances  nnd  nHds.  This  ia  to  be  decomposed  by  sulphuretted  hydrogen, 
and  on  filtering  off  tho  sulphide  of  lend,  oxalic  acid  is  to  be  t«*tod  for  iu 
the  nitrate.  This  process  can  only  be  adopted  with  advantage  in  a  few 
and  ia  by  no   means  to  bo  recommended  aa  generally  applicable. 
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'Hie  best  general  method,  end  oqo  which  uwurea  the  aeperation  of  oxalic 
acid,  whether  prt**nt  on  a  fro*  acid,  at  an  alkaline,  or  a  calcic  oxalate,  is 
perhan*  the  following :— The  ant»Uincc  or  fluid  under  examination  b 
digested  with  hydrochloric  acid  until  a  fluid  capable  of  filtration  ia 
obtained ;  the  Ipso  acid  it  neutratieed  by  ammonia  in  very  alight  exooee, 
and  permitted  to  deposit,  and  th«  fluid  U  than  carafuUy  dtcantad,  and 
the  deposit  thrown  cm  a  Altar.  TV  t.krute  u  o.Mcd  to  the  decanted  floM, 
and  precipitated  with  a  alight  execae  of  acetate  of  lime  — thia  precipitate, 
like  the  first,  being  collected  on  a  filter.  The  firvt  precipitate  contain* 
nil  the  oxalic  ;icid  which  was  in  OMMaftlloa  villi  linn* ;  the  second, 
all  that  wliich  wn*  in  the  free  cooditi"n,  I'.u'.h  ; Mocipftetel  'liquid  be 
.■...1...I  witt  IftlrtC  MM  Xb  '"■■'  •''■!■  '  '■'  i<I'- 11 1  if  >■  tn-  j>r -.-•  j.it-*t< 
•  l.ieh  in  supposed  to  bo  oxalate  of  lime.  The  precipitate  is  washed  into 
n  1  maker,  and  diaaolved  with  the  aid  of  heal  by  adding,  drop  by  drup, 
puro  hydrochloric  acid  ;  it  ia  then  reprecipiUtoi  by  ammonia,  and  allowed 
to  aubaido  compl.  t  v(  winch  may  take  soma  time.  The  supernatant  Hmd 
U  decanted,  and  the  precipitate  waahad  by  aubaidence ;  it  ia  lastly  dried 
over  the  water-la  :h  In  ■  tlltd  porcelain  ilis.li,  and  it*  weight  taken.  The 
eubstaoce  ia  then  identified  by  testing  the  dried  powder  aa  follow* ; — 

(j)  It  ia  whit i«li  in  colour,  and  on  ignition  in  a  platinum  diah  learta 
grey  carbonate  of   lime.     All   other  organic  ealte  of  lime — vix.,  citrate, 
tartrate,  fto. — 011  ignition  become  coal-black. 

(b)  A  portion  euvpoudfd  in  water,  to  which  is  added  some  sulphuric 
acid,  destroy*  the  colour  of  permanganate  of  potash — the  reaction  being 
aiinilnr  to  thnt  on  \\  51  1 — a  reaction  by  which,  11a  ia  well  known,  oxalic 
acid  or  an  oxalate  may  bo  conveniently  titrated.  Thia  reaction  U  so 
peculiar  to  oxalic  acid,  thnt  then)  ia  no  substance  with  which  it  can  bo 
confounded.  It  1*  true  thru  Ufa  MM  in  nn  acid  aolution  equally  ilecolorieoa 
l»'rruaugHfiate,  but  it  does  80  in  a  different,  way  the  n  1  :tion  between 
oxalic  acid  and  permanganate  being  at  firat  alow,  and  aft<  ^.id, 
while  the  reaction  with  uric  acid  ia  just  the  roYorie— at  tint  rruiok,  aai 
towarda  the  end  of  the  procew  extremely  slow. 

(c)  A   portion   placed   in  a   teat-tube,   and  wanned  with  conoenl 
aulphunr  ncid,  ikveljpa  on  warming  carbon  oxido  end  carbon  dioxide 
the  proaence  of  the  Utter  ia  eaxily  shown  by  adapting  a  cork  and  boot 
tubo  to  the  teat-tube,   nnd   Icndii  solved   gawa   thnmgh   baryta 
water. 

Alexander  <Junn*  has  dcecribed  a  new  method  of  both  detecting  and 
estimating  oxalic  acid  ;  it  ia  baaed  on  the  fact  that  a  -mall  traeo  of  oxalic 
acid,  added  to  an  arid  aolution  of  ferrous  phoHphate,  strike*  a  persistent 
lemon-yellow  colour ;  the  depth  of  colour  being  proportionate  to  the 
amount  of  oxalic  acid. 

•    Phami,  ^yumal,  ISM,  408. 
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Hi©  reagents  nccoeaary  lor  both  quantitative  and  qualitative  testing  are 
a*  follow*: — A  standard  volution  of  oxalic  acid,  of  which  100  c.c.  equal 
1  griii.,  uud  a  solution  uf  ferrous  phosphate,  containing  about  125  per 
cent,  of  Fc,2P04l  with  execaa  of  phosphoric  acid. 

Into  each  of  two  Nearer  graduated  glasses  T'fi  0,0.  of  the  ferrous 
phosphate  solution  ore  run  and  made  up  to  GO  cc  with  duill'wl  water  ; 
both  solution.-*  should  bo  colourless;  1,  2,  or  mow  «  ■  <•  ni  i.lm  solution 
to  be  tested  arc  theu  run  into  one  of  the  Neseler  glasses ;  if  cocalic  acid 
be  present^  n  more  or  less  deep  tint  is  produced  ;  this  must  bo  imitated 
by  running  the  standard  solution  of  oxalic  arid  into  tho  second  Xessler 
cylinder — the  calculation  is  the  tame  as  in  other  colorimetric  estimation*. 
It  does  not  appear  to  be  rcliablo  quantitatively,  if  alum  la  present ;  and 
it  is  self-evident  that  tho  solution  to  be  tested  must  bo  fairly  frco  from 
colour. 

J  704.  Oxalate  of  Lime  In  the  Urine.— This  well-known  urinary 
ftcdimant  occura  chiefly  a<i  octahedra,  but  bour-glaat,  contracted  or  dVBkb 
bell-like  bodies,  compound  uctahedra,   and  small,   fiutUaic>],  bright  disc*, 

not  unlike  blood  discs,  are  frequently  seen.    Tt  may  be  anally  Identified 

uuder  the  field  of  the  microscope  by  its  insolubility  111  acetic  acid,  wbilat 
the  ommonio  mag.  phosphate,  as  well  as  the  carbonate  of  lime,  are  both 
soluble  in  that  acid.  From  urates  it  is  distinguished  by  it*  insolubility 
in  warm  water.  A  rhemieal  mrthiid  of  separation  is  as  follows: — The 
deposit  is  freed  by  subsidence  ae  much  us  possible  from  urine,  washed 
with  hot  water,  and  than  dissolved  111  hydrochloric  ooid  and  filtered;  to 
the  filtrate  ammonia  is  added  In  axBWI.  Th*  procipitnto  may  contain 
phosphates  ul  irou,  mugm>m,  lime,  and  oxalate  of  lirae.  Ou  treatmi  ui 
cl  the  precipitate  by  acotic  acid,  tho  phosphates  of  tho  alkaline  earths  (if 
present)  dissolve ;  tho  inaolublo  portion  wid  be  either  phosphatu  of  irou, 
or  oxalate  of  lime,  or  both.  On  igniting  tfefl  residue  in  a  platinum  di*li. 
any  oxaluto  will  be.  changed  to  carbonate,  ;ind  tin- 

bo  titrated  with  d.  n.  HCl  acid  uud  cochiueal  Aolutiun,  and  iv>\u  tii« 
data  thus  obtained  the  oxalate  estimated.  Th«  iron  can  be  tested  n,uali- 
tativaly  in  thn  ae.id  solution  by  forroryanidn  of  potnmium,  or  it  ran  I- 
d.'U'imined   by  the  ordii  thuds,     If  tho  qualitative  detection  of 

oxidate  of  lime  in  tho  deposit  ia  alone  required,  it  ia  quite  sufficient 
uvidi>nri<  nlxmld  f'i"  pOVtiOB  M.-'oluM-  i;i  MMUl  ""id,  OH  tanltitn  in  .1 
platinum  dUh,  give  a  rwi  ItM  afluvwolng  OH  tfas  sdililiuu  of  ttU 
acid. 

$705.  Estimation  of  Oxalic  Acid.— Oxulic  acid  ia  #*timatod  in  tbo 
frae  state  by  dinv  t  or  by  titration  aither  with  nlkali   or  by 

jHitassic  permanganate,  the  latter  being  |ll||ll1in1im1  by  oxalic  acid.  If 
(as  is  commonly  the  case)  exalio  acid  ia  precipitated  as  oxalate  of  lime, 
the  oxalate  may  be — 
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(a)  Dried  at  ICO'  aod  weighed  dimity,  having  the  propcrtica  •lwadj 
d— ftli 

(A)  Titrated  with  dilute  sulphuric  arid  and  |#nnangnnate. 

(e)  I^iiit-  il,  and  the  resulting  carbonate  of  lime  weighed ;   or  diaaolvcd 
in  standard  acid  and  titrated  Wk-  one  part  of  calcic  carbonate  corre- 
spond* to  126  part  of  cryatnjliaod  oxalic  utf,  w  090  part  of  H,< 
similarly,  1  cc,  of  atandanl  acid  piuaLi  OS  of  calcic  carlajuabc  (or  -063  of 
ayaUUiaed  oxalic  acid), 

[d)  The  oxalate  may  bo  diaaolvcd  in  the  amallaat  possible  amount  of 
hjdmhlarJo  :i -nl.  and  boiled  with  uintnonto  chloride  of  gold,  avoiding 
exposure  to  light;  every  part  of  gold  precipitated  correspond*  to  "961 
jifttt  of  crynUHUcd  oxalic  acid. 

{«)  Tho  oxalate  may  bo  plaeod  in  Gotanlor'a  carbonic  acid  appamta*. 
with  peroxide  of  innnganeae  and  diluted  aulplumV  acid.  The  weight  of 
the  gaa  wWbh  at  tho  ond  of  the  opomtion  liaa  escaped,  will  have  a 
definite  relation  to  that  of  tho  oxalate,  and  if  multiplied  by  1*4318  will 
give  the  amount  of  eryatnlliiied  oxalic  ucid. 


CERTAIN  OXALIC  HAaKS-OXALMKTHYLISK-OXALrUOPVLEfE. 


fj  706.  Hugh  8ehuli*  aod  Moyer  have  contributed  tbo  reenlt*  of  torn*  hapOfftUH 
raoaarohea  bearing  upon  a  mom  oraot  lmowlwljj;*"  of  tlm  »lT»rU  of  Uio  ojaJio  group  of 
powon*,  and  upon  the  relation  between  chemical  eonatitutfoa  and  Jihyatologi.-al 
effcotf.  They  experimented  anon  o?nlm€tkjjti>ut  tM&toJxdmttkitliiu,  aad  oaoJ/rcfy- 
tin*. 

Chloroxaimetnyline  ICJI/JIN,)  la  a  liquid,  boiling  at 206*.  with  a  weakly  narcotic 
•mall,  A  anlntwn  of  the  hrdiwhloTHti'  Of  ftl  Beat  Waal  MBBlOjedi  SnUrutananaa 
injootiuiiM  of  '06  grin,  into  frogi  oauaod  naicoaia,  and  both  tint  aad  the  tthyhc  com- 
pound deranged  t lie  heart'*  action,  decreasing  the  number  of  heat*,  Tlum  '06  gnu. 
dacraaaad  the  uuiuUr  of  the  1«%»U  of  tlm  hnvit  uf  *  fr*m  in  tho  course  of  one  and 
three-quarter  houiaas  follow*:  72,  00,  &0,  00,  44,  40,  55,  0. 

OxaJuiu  thy  lino  prnilnroii  wmnwlmt  Hirnilai  aymptimm,  luit  Um  QarvOM  fJpVtaV  II 
more  affected  than  in  that,  which  coiitalna  chlorine. 

Oxalpropylina  aUo  oauioa  narcoaia,  and  afterwarde  paralytia  of  the  H:nd«r  «x- 
treroUioa  and  •lowing  of  tho  heart. 

Tha  difference  between  tho  ibloduc-ficc  and  tho  ohlorine-couuiniDgcxali©  ba*ea 
am  anminanw.*!  iw  fulluws  ;— 


KRQCS. 


CnLOIUNn-H«)M>l:.u    1!  a. ■!'..■. 

Notable  narcoaia;  no  heigh  tonal  reflex 
action,  nmaeuUr  cramr»,  nor  ipontaneooa 
convuliioiia, 


OaLoniXB-Faaa  LVuaa. 
Narcoaia  ocenra  lata,  and  la  littla  pnw 
noonotd;  n  notable  inoroaa*  of  rafl*r 
HCHabfflej  ;  Buaffi  and  more  muecular 
paralyila ;  between  timea,  majcular 
era  ra  pa* 

•  Bt\tM$  rur  A*V«oJn*w  rf»r  WMw*$  <ttr  ftrattown  aw/  •*>»  ThtorHrjvr.  ArrX. 
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CATS. 


Chlob  ink- Holding  Basks. 
Notable  narcosis  and  salivation ;    no 
mydriasis ;  convulsions  and  paralysis ;  no 
change  in  the  respirations. 


Chlobine-Fbbe  Basks. 
Great  excitement ;  general  shivering, 
rising  to  pure  clonic  convulsions ;  para- 
lysis of  the  hind  legs  ;  notable  mydriasis, 
jerking,  and  superficial  respiration  ;  weak 
narcosis. 


DOGS. 


Notable  narcosis ;  occasional  vomiting ; 
the  vest  as  in  cats. 


Narcosis  evident ;  the  rest  aa  in  cats. : 


PART  IX.— INORGANIC  POISONS. 


L— PRECIPITATED  FROM  A  HYDROCHLORIC  ACID  SOLU- 
TION BY  HYDRIC  SULPHIDE-PRECIPITATE  YELLOW 
OR  ORANGE.* 


Arsenic— Antimony— Cadmium. 

1.  ARSENIC. 

§  707.  Metallic  Arsenic,  at  wt.  75,  specific  gravity  of  solid  5*62  to 
5*96,  sublimes  without  fusion  in  small  quantities  at  110*  (230°  F.)  Guy. 
It  occurs  in  commerce  in  whitish-grey,  somewhat  brittle,  crystalline 
masses,  and  is  obtained  by  subjecting  arsenical  pyrites  to  sublimation  in 
earthen  retorts,  the  arsenic  being  deposited  in  suitable  receivers  on  sheet 
iron.  Metallic  arsenic  is  probably  not  poisonous,  but  may  be  changed 
by  the  animal  fluids  into  soluble  compounds,  and  then  exert  toxic  effects 
— volatilised  metallic  arsenic  is  easily  transformed  in  the  presence  of  air 
into  arsenious  acid,  and  is  therefore  intensely  poisonous. 

§  708.  Arsenious  Anhydride— Arsenious  Acid— White  Arsenic — 
Arsenic,  AsjOj  — 198;  specific  gravity  of  vapour,  13*85;  specific  gravity 
of  opaque  variety,  3*699 ;  specific  gravity  of  transparent  variety,  3*7385. 
Composition  in  100  parts,  As  75*75,  O  24*25;  therefore  one  part  of 
metallic  arsenic  equals  1*32  of  As2Os.  It  is  entirely  volatilised  at  a 
temperature  of  204*4". 

In  analysis  it  is  obtained  in  brilliant  octahedral  crystals  as  a  sublimate 
on  discs  of  glass,  or  within  tubes,  the  result  of  heating  a  film  of  metallic 
arsenic  with  access  of  air.     It  is  obtained  in  commerce  on  a  very  large 

*  Presenilis  has  pointed  out  that  sulphur  may  mask  small  quantities  of  arsenic, 
antimony,  tin,  Ac,  and  he  recommends  that  the  turbid  liquid  in  which  apparently 
nothing  but  sulphur  has  separated  should  be  treated  as  follows  :— A  teat-tube  is  half 
filled  with  the  liquid,  and  then  a  couple  of  c.c  of  petroleum  ether  or  of  benzene  added, 
the  tube  closed  by  the  thumb,  and  the  contents  well  shaken.  The  sulphur  dissolves, 
and  U  held  in  solution  by  the  solvent,  which  latter  forms  a  clear  upper  layer.  If 
traces  of  a  metallic  sulphide  were  mixed  with  the  sulphur,  thin  coloured  films 
are  seen  at  tbe  junction  of  the  two  layers,  and  the  sulphides  may  also  coat  the 
tube  above  the  level  of  tbe  liquid  with  a  slight  faintly-coloured  pellicle  (Chem. 
Newt,  Jan.  4, 1895). 
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seal©  from  the  roasting  of  arsenical  pyrites.  As  thus  derives),  it  is 
usually  in  the  form  of  a  white  cake,  tho  arsenious  acid  exieting  in  tiro 
forms  — an  amorphous  and  n  crystalline —  the  cake  being  generally 
ojwquo  cxh-riudly,  whilst  in  thn  centra  it  is  transparent.  Arroriling  to 
Kruger,  this  change  from  the  crystalline  to  tho  amorphous-*  condition 
in  dependent  upon  tho  absorption  of  raoistmc,  no  alteration  talcing  plnre 
ia  dry  air      Both  varieties  of  sreeniou*  anhydrido  oro  acid  to  test-paper. 

The  solubility  of  arsenions  acid  is  often  a  quention  involving  chemical 
legal  matters  of  groat  moment.  Unfortunately,  however,  no  precisely 
definite  statement  can  be  made  on  this  point,  tho  reason  being  that  the 
two  varieties  of  arsenic  occur  in  very  different  proportions  in  different 
samples.  Both  the  amorphous  and  crystalline  varietiea  having  wry 
unequal  solubilities,  every  experimenter  in  succession  has  given  a  difl  BUt 
series  of  figures,  the  only  agreement  amid  the  gcuvrul  discrepancy  being 
that  arsenic  is  very  sparingly  soluble  in  water. 

The  statement  of  Taylor  may,  huwevci,  liu  un-jiVd  a*  very  n»-iir  thi« 
truth,  Tin.,  that  an  ounce  of  cold  water  dissolve*  from  half  0  piain  to  a 
grain.  According  to  M.  L.  A.  Buchncrr*  one  part  of  crystalline  arscnioun 
idd  dissolve*  after  twenty-four  hours'  digestion  in  355  |iartl  el  WkUa  at 
1"'*;  and  the  amorphous,  under  the  same  coudition,  in  108  of  water.  A 
boiling  solution  of  tin-  ervvtailun'  m-'i<\,  Uft  to .-ttand  i"t  twnty-four  hours, 
retains  one  part  of  acid  in  46  of  water ;  a  similar  solution  of  tho  amor- 
phous retains  nnn  of  arsenic  in  30  parts  of  water,  »>.,  100  pnrts  of  water 
diasolvo  from  2'01  to  3*3  part*  of  Aj^Os. 

Boiling  writer  pourod  on  tho  powdered  substance  retaino  in  cooling  a 
grain  and  a  quarter  to  the  ounce  ;  in  oiher  words,  100  parts  of  mttt 
retain  '10.  Lastly,  arsenioiw  arid  Imilwl  in  w-iti-r  for  an  hour  Is  die- 
aolvcd  in  tho  proportion  of  12  grains  to  the  ounce,  s>„  100  parts  of  water 
retain  2'5, 

K.  Chodomiaky  t  has  investigated  the  solubility  of  recTystnlliaed 
arscniuua  acid  in  dilute  acids,  and  his  results  are  an  follows : — 100  cc. 
of  1*32  per  cent,  hydrochloric  add  dissolves  1'lft  grm.  Ae.fit  at  186*. 
100  c.e.  of  6  per  cent,  hydrochloric  acid  dissolves  1*27  giro,  at  180*. 
100  cc.  of  pure  hydronhlriric  acid  of  the  ordinary  commercial  strength 
dieeolros  1  '45  grm.  As^Oj.  100  cc.  of  dilute  sulphuric  acid  at  18*  dis- 
solves about  054  grm. ;  at  18*5*  from  0*65  to  072  grm.;  and  at  HO"  from 
109  to  1-19  grm. 

g  709.  Andne — Arscniuretted  Hydrogen,  II3Aa — Mob  weight,  78 ; 
vol.  weight,  39  ;  specific  gravity,  2702  ;  weight  of  a  litre,  3*4911  grammes ; 
perccntago  composition,  96*69  As,  4*31  H  ;  volumetrio  composition,  2  vol. 
HjAs  =  half  vol.  As  ♦  3  vol.  H.     A  colourless  inflammable  gas,  of  a  fwtid 

•  Bull  <iV  ta  Socidti  Chtm.  d<  l\iri$.  t.  ju.  10,  1878. 
t  Chcm.  CaUrbL,  188t,  ©«. 
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alliaceous  odour,  coercible  into  a  limpid  colourless  liquid  at  a  UaupcTature 
of  from  -  30"  to  -  40'.  Tho  product*  of  the  combustion  of  ar*cnhirettod 
hydrogim  are  water  and  arsumouaucid;  thus,  ailjAs  +  CO  — SIIjO* &*fir 
If  supplied  with  air  in  insufficient  quantity,  if  the  flam*  itanlf  be  cooled 
by  (for  example)  a  cold  porcelain  plate,  or  if  tho  gu  paw  through  ft  tube 
any  portion  of  which  ift  hcatad  to  rerineaa,  the  gaa  it  decomposed  and  the 

M  .  !  .1  .-i.  i  r.-'.-'l  "-itic.li  a  iWniu|.e*itiiin  i::;i>  1  ■■■  COD  I  IB  d  i"  111-  dtpOtH 
of  caxboD  from  ordinary  flames,  when  mode  to  play  upon  a  cooled  surface. 
It  may  also  bo  decomposed  by  the  electric  spark,*  «\o\,  if  the  gas  is  passed 
slowly  through  a  narrow  tube  07  to  O'S  mm.  internal  diameter,  provided 
with  wirea  05  to  0*6  mm.  spurt,  and  a  small  induction  ceil  usoj  connected 
with  two  largo  Buneen'o  cells,  then,  sate  those  condition*,  arsenic  a*  a 
metal  i*  deposited  in  tho  neighbourhood  of  tho  aperies.  For  the  decoen- 
position  to  to  complete,  the  giw  should  not  1m*  dtil  vmd  at  a  greater  spwwl 
than  from  1 0  to  15  c.c.  per  minute.  The  gas  burn*  with  a  Uue-whito 
flame,  which  is  very  characteristic,  and  was  firat  observed  by  Waokcn- 
nxliT.  It  cannot,  however,  be  properly  aeeu  by  wing  the  ordioirr 
apparatua  of  Marsh,  fur  th«  flame  in  alwnya  ooloured  from  Uie  gbra;  but 
if  the  ga*  U  made  to  atream  through  a  platinum  jet,  and  then  ignited,  the 
characters  mentioned  nre  very  noteworthy. 

Oxygon   or  air,  anil    ar*uio,  mulca  on  explosive   mixture.     Chlorine 
npowa  the  gas  with  great  energy,  combining  with  Urn  hydrogen,  and 
aetting  free  arsenic  no  a  brown  cloud  ;  any  excess  of  chlorine  combines 
with   the  anionic  as  a  chloride.     Sulphur,  submitted    to  ax**i.:t;:.  !'■  I 
hydrogen,  forum  sulphuretted  hydrogen,  whilst  first  nrarmie  ami   thpn 
sulphide  of  oraenic  separate.     Phosphorus  hcU  in  a  similar  way.     Aurai- 
urvUed  and  eulphurottad  hydrogen  may  be  evolved  at  ordinary  tempera- 
ture*  without   decomposition  ;   at  thn  boiling-point   of   mercury  (350*) 
1.I1.7  :it- ■  d(M-imi|Hi-pxl,  sulphide  <»f  UMDJO  and  hydrogen  Wing  fort 
thus,  3nsS4-2AaII3  =  A^jSj  +  GII^  a  reaction  which  U  of  some  import- 
from  a  practical  point  of  view.     Many  mctala  have  also  the  DM 
porty  of  decomposing  the  gas  at  high  temperature*,  and  letting  hydro- 
gen fri!U.     Metallic  oxides,  again,  in  like  manner  combine  with  or  < 
and  set  water  free,  r.a-.,  SCuO  +  SUjAe-CujAsj  +  SHsO. 

Amino  acta  on  solution*  of  tho  noble  metala  hlce  pbosphurettcd  hydro 
gen,  precipitating  the  metal  and  string  freearaeniona  arid;  for  exam 
nitrate  of  silver  ia  decomposed  tliua — 

1'JAgNU,  +  2H,  A*  +  :U1_.U  -  Ae,08+  12HNO, 4-  12Ag. 

Vitali  t  thinlcs  the  reaction  is  in  two  etagoa,  thus : — 

(1)  2AsII3  +  12AgNO,  -  2(AgaAs3AgNOJ  +  611  KOr 
<2)  2(  A&Aa.SAgXO,)  +  617,0  =  6HNO,  4-  6Aga  +  2HaAsOr 
•   N\  Detl&OV,  Ze(C  Ana:.  ttsm.,  xxix.  129-133.  t  L'Qrwi,  1892,  397-431. 
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ThU  reaction  admits  of  valuable,  practical  application  U>  Bfl  ition 

of  ar<cnic  ;  for  tho  precipitated  silver  it  perfectly  ars*nic-freo  :  the  excess 
of  nitrate  of  silver  is  easily  got  rid  of  by  ix  chloride?  of  sodium  solmiwi. 
and  the  absorption  and  decomposition  of  tho  gaa  are  complete, 

la  coee*  of  poisoning  by  arsine,  tlio  Wood,  when  examined  by  the 
spectroscope  (a  process  tho  analyst  should  never  omit  whore  it  is  possible), 

in  (if  ;i   [MM'tlliul    ink\   ei  In  i:  ,   .ijm'i    I  1m-    bttlldfl  between   I>  and  C  SW  malted 

together,  And  have  almost  vanished,  Such  blood,  exposed  to  oxygon 
remains  unaltered. 

§  710.  Arsine  in  the  Arts,  Ac. — In  tho  bronring  of  brass,  in  the 
ilcMlvcrirting  of  lend  by  zinc,  and  mL—Q^UuUt  treatment  of  the  silver  zinc 
with  hydrochloric  acid,  in  tho  tinning  of  sheet  iron,  and  similar   pro 

((   :,-.'.■,  imMi-i-  trniii  tD4   DM  Of    :;■■!'!      ■"'itainiOfl    ttMBlC  :i-  an   in.punty.     ■- 

fmra  the  application  of  arsenic  itself,  arsine.  is  e  vol  veil. 

§  71 1.  Effects  on  Animals  and  Man  of  Breathing  Arsine.— The  most 
general  effect  on  mammals  io  to  produce  jaundice,  bloody  urine,  ond  bile. 
In  the  course  of  numerous  expert  n..i  i  -u  dogs,  Sladvlinann*  found 
thnt  by  making  them  1  rtihc  :i  dn*e  of  tiroine,  whirh  would  DOt  be 
immediately  fatal,  <  i<  niswas  always  produced  under  these  circumstance*, 
and  could  bo  always  dotoctod  by  tho  appearanco  of  tho  tissues.  Tho  bale 
niarkahly  thiokonod,  and  the  theory  is,  that  in  Hah  ca-.os  the  jaun- 
liit-M  ik  purely  mechanical,  tho  gall-due.t,  being  <»  dados]  by  the  inspissated 
bill.'  I  .'.I  'In-  ,••,  i-i  iini-iitcd  ApOD  :i:ni)irly  showed  increased  biliary 
:nr  !i<ii,  but  no  jaundice  ;  while  it  woo  proved   that  cnta  nro  not  bo 

sensitive-  to  amino  as  either  rsbbiU   or  dogi      Th"«n«    i  >[   wonting 

in.stiiiiCLM  of  aroint!  buying  been  breathed  by  man — the  discoverer  of  the 
gas,  I  was  in  fact  the  first  vi<  (.mi  i>u  record.     In  u.l  ■  n>  U>«  <-\ »'t 

a  lUw  in  his  apparuttin  ho  imiidt  strongly  at  tho  joints,  arid  died  la  oight 
day*  from  the  effect*  of  the  inhalation. 

Nine  peraona,  workmen  in  a  factory,  were  poisoned  by  arsine  being 
.  vnlv)  d    luring  tho  treatment  by  liydroclilom     ml  lvi;r  !•      i  containing 

ereenie.  Throaof  the  nine  died  ;  their  symptoms  wors  briefly  as  follow* ; — 
(1)  II.  K.,  22  yearn  old;  his  duty  wu*  to  pour  hydrochloric  arid  on 
tho  metal.  Towards  mid-day,  after  thin  operation,  hi  complained  of 
nanson,  frifMln— .  Uld  ffhU/flfrT  In  th*  afternoon  h«  felt  an  uncommon 
weight  of  the  limbo,  ami  an  oppression  in  breathing  His  fellow-work- 
men thought  that  he  looked  yellow.  On  going  home  he  lay  down  and 
paeeed  into  a  narcotic  sloop.  Next  morning  he  went  to  hia  work  a* 
usual,  hut  was  not  capable  of  doing  anything ;  he  passed  bloody  urine 
several  limes  throughout  the  day,  and  fell  into  :i  deep  sleep,  from  whieh 
In-  OOVU  scarcely  lie  roused.  On  the  third  day  after  the  accident,  a 
physician  called  in  found  him  in  a  deep  sleep,  with  well 'developed 
*  ZH4  AfHnwiiaeritoffVtrtj'ftuixy,  Ar<h\v/.tTfnr,  To/A.  u.  Pharm.  Itipeig,  1882. 


S28 


POISONS:  THEIR 


aXD   DETECTIOX. 


l\7*2- 


jaundice,  tl»»  U'mpvrature  moderately  hlgK  poise  100.  On  the  Sfth  day 
tho  jaundice  diminished,  bat  it  was  «*«<ral  inoalhii  before  ho  could 
re*ume  hi«  work. 

(2)  J.  T.,  aged  10,  Buffered  from  similar  syruptoma  a(W  five  anil 
»  half  hour*'  expofuie  to  tho  go*.  He  went  borne,  vomited,  waa 
jaundiced,  and  mirrored  from  bloody  urino;  in  nix  day*  bocamo  con- 
valescent, but  could  not  go  to  work  for  many  month*. 

(3)  C.  E.  was  very  little  exposed,  but  was  unwell  for  a  few  day*. 

(4)  L.  JL,  37  yoare  old,  wa»  exposed  two  days  to  tho  gas;  bo 
vomited,  hod  bloody  urino,  passed  into  a  narcotic  sloop,  and  died  in  thren 
daya  from  tho  date  of  the  first  exposure. 

(5)  J.  fe\,  aged  40,  was  exposed  for  two  days  to  the  gas  ;  tho  symptoms 
wsr*  N<>.  4,  there  was  suppression  erf  urine,  the  catheter  draw 

lood  only,  ud  d»ath  in  flight  daya. 

(G)  M.  K„  30  year*  old;  death   in  three  day*  with  airuilsr  symptoms. 

(7),  (8),  and  (9)  suffered  likeNos,  1  ad  -,  and  recovered  after  several 
month*. 

Tim  flUfll  IMaf  IlilltfaJII  appenmnoe  was  a  dirty  green  colour  of  tho 
mucous  membrane  of  tho  iuteetiuee,  tad  COPgattaon  0*  the  kidneys. 
Areenio  was  detected  in  all  port*  of  tho  body.* 

Two  caw*    aw    dauilsd    by   Dr.   Yalntt*  in    Tald  K&  t      A 

rnitUk-n  occurred  En  a  laboratory,  by  which  a  solution  of  srsanic  (instead 
of  sulphuric  sci<l)  «.i-  [«  n<:  u>  dcvidnp  hydrogen.     Of  the  two 

suffer*!**,  tho  one  recovered  after  an  illness  of  About  a  week  or  tea  daya, 
tho  other  diod  nt  tho  end  of  twenty  ^fight  days.  Tho  main  symptoms  were 
yollownKss  of  akin,  vomiting,  bloody  urine,  great  depression,  sJifcht  diar- 
rhoea, headache,  and  in  the  fatal  case  a  morbiliforra  eruption.  In  n  cane 
recorded  in  the  British  Mtdieul  Journal,  November  4,  1876,  there  won 
hum  .!■:,.■.■  .  uptoa  I  Od  ;:  Lett  imtJiti  >n,  but  low  >|  inomorj  of 
■  ■■null  ictBi  drowsiness,  and  |  iddimMx. 

g  712.  The  Sidphidos  of  AiiKuiic,— Of  the  sulphides  of  arsenic,  two 
only,  realgur  and  orpimont,  arc  of  any  practical  importance.  AsoA/ar, 
Aa^Sj-214  ;  speoifio  gravity,  3'356  ;  composition  in  100  part*.  A*  70*01, 
8  29'91  ;  average  composition  uf  cummercial  product.  Aa  75,  S  25. 
Realgar  i*  found  native  Ifl  ruby-red  crystal*,  and  is  also  prepared  arti- 
ficially by  heating  together  9  part*  of  arsenic  and  4  of  sulphur,  or  1VS 
parts  of  nrnenious  nnhydrids  witli  112  part*  of  sulphur,  2A*jO, ■*■"$» 
2AaaSa  +  3SO!r  It  is  insoluble  in  water  and  in  hydrochloric  in  id,  bol 
i.   Mil  lily  dissolved  by  potoaaic  disulphide,  by  nitric  acid,  ond  by  aqua 


•  Treat,  Vtrgiflting  durvh  Antnwamritejf  M  eUrl^hnttchm  C,*\e\nmtwjde»  Silbtn, 
Visrkljahmehri/t/.  fttriciU.  M«l.,  xviii.  Ed.,  1!  Baft,  8.  6,  1873. 

t  Ainbiuiku  Tm -lieu,  fltadi  MeUUv-Uyak  iur  rfimytuwiHitment,  Obs.  xxv.  p. 
atf. 
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rfpiji.      It  \*  <l*romp«rjl  by  caustic  potash,  leaving  undissolved  n  In- 

eetlimont  (AslsS),  which  OOflMl  HI  cent  of  anodic.    Th*  diwolred 

portion  ia  readily  converted  into  amino  by  aluminium. 

§  713.  Orphueut,   or  Arsenic   Trisulphlde.—  \K:S,  =  ?4fi ;    speofflo 

gravity,    3  18;  composition  in   100  parte,   A*  CO-98,  8    3902;    found 

:vi?  in  crystal*,  present*  il«(It   m  rv  n-iuillv  uo  n  brilliant 

yellow  Amorphoiift  powder,  on  pawing  .li  an 

acid  notation  of  arseoloui  idd  n  in  araenitc.  It  i*  rosy  [nntabk  In 
water  (about  one  in  a  million,  fnwwtii),  Sal  able  in  boiling  con- 

centrated hydrochloric  acid,  and  insoluble  gimi-rally  in  dilute  acids.  Red 
fmOIDg nitric «dd dl— oIt«  it,  converting  it  into  nr.-"'i  1  md  -iilj-luirk: 
acids;  ammonia  and  other  all  1  Ins  wlphide*,  the  alkulics  thtinsclros, 
alkaline  eurbonntCBt  b!iulplii<!<     i  .  I  no^ia  regia,nll  diuoh 

r,  H  1  !n  th€  nru  It.  In  twod  an  Kind's,  yellow  foes  j>  582)  Tannsra 
ii]hu  i' in:  M-.i  .1  mixture  of  do  parts  ..f  orpimeat  Mid  10  of 

quicklime,  B&dft  tin-  name  of  /{u*ma9  on  a  depilatory;  but  tin-  ill  hUoo 
sulphides  from  jras -work*  arc  replacing  this  to  a  great  extent. 

§  714.  Haloid   Arsenical  Compounds  -  This  Chloride   of  Ars<-m<\ 
AsClj- 181-5 ;  sposUta  0      MM;    boQ&n  134° 

(87M*  K.),  ia  a  henry,  colourW,  <«il\    liquid,  Wafofl  bfl 
*H  «8chotoiir    Efl    'tincerons   affections  (principally  by  quacks)       In   ohm 
pTorpaa  o|  detecting  and  estimating  arsenic,  the  properties  of  thbi  snh- 
1  ii  ;- ■-.!  (a  <•  p  DTfi).     ''       iin:iir-li.it"lv  il'-riiiujiosed  by  wttor 
iblork  ocida. 

The  Iodide  of  Arsenic  [J  L)  Esi  ei  00M  tonally  In  dds  dieeai 
i«  of  liuli  interest  i"  Bhc  analyst;  H  h  common}*  seen  Eo  the  form  <  I 
bricVrcd  brflll  uri  lakes. 

jj  715.  Arsenic  in  the  Arts.     Tlic  metal  is  used  in  \  !..ya; 

W  example,  ipeealun  metal  I  I  fin,  eopneVj  and  a  little  aatenlc  ; 

vhiti  OOppn  El  M  180J  of  COppM  tad  unsenic  ;  shot  it  composed  of  1000 
patt*  of  lead  mixed  with  .'{el  i-  ■:  ■  '  ■:»  ■',!„•,, ,,n  I'.nt  inriin  nml.il  1:  >\ 
for  tca-poU,  BpOOl    .  'V<-,(  often  contains  arsenic;  ami    bn  md 

with  a  r.hln  film  of  arsenic.  It  wit  formerly  ma  h  employed  In  the 
iiniiinf.ii-t nrs  "f  gtaSSj  but  II  being  gradually  superseded.  It  is  also  now 
UK  .1  (0  SOBM  extent  in  the  reduction  of  KndlgQ  blue,  nnd  in  that  of  Bltt<0 
bSBJOll  hi  tho  manufacture  of  imilim-. 

Tn  rasou  of  suapuctial  poisoning,  therefore,  ami  the  finding  Of  arsenic 
in  the  sfcomaen,  or  elsewhere,  it  may  bo  set  up  n»  a  tie  fence  that  the 
anionic  was  derived  from  shot  unod  in  tho  cleansing  o: 
bottle*  ths&nrVSS,  or  from  rnotnl  vessels;  such  aj-  |.c«  [tnt.n,  ,tc, 

Tin'  iirxriin-  in  all  tbess  alloy*  being  extremely  inwluble,  any  sohtlioa 
to  a  poisonoiu  extent  ib  in  the  li.-li<   1*1  *l ■!•■-      It  may,  how- 

■  Mt,  bo  necessary  to  treat  tho  v«**ol*  with  tho  fluid  or  fluids  which  hove 

2   U 
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S7grsiaa  (frrt*  grra». ) 
V      „       (A*o«     ..     ) 


boim  supposed  to  exert  this  prejudicial  action,  and  test  them  for  BM 
Tim  treatment  should,  of  course,  Iw  of  a  severe  mid  exhaustive  character, 
mJ  the  fluid*  should  bo  allowed  to  stand  cold  in  the  vowels  for  twenty- 
four  hours;  then  the  *If*ct  of  a  gentle  heat  should  be  etudfr-d,  and, 
lastly,  trmt  of  boiling  temperature*.  Tha  analysis  of  the  allot  Itfolf,  nr 
of  the  flaw,  it  would  seldom  be  of  value  to  undertake,  for  tbe  crushed 
and  finely  divided  substance  is  in  a  condition  very  different  from  that  of 
the  article  when  eutin^  and  Inferences  drawn  from  such  analytical  data 
would  be  fallacious, 

Arsonious  anhydride  is  also  used  for  the  preservation  of  wood,  and  is 
thrown  occasionally  into  the  holds  of  vessel*  in  large  quaatltlM  to  pre- 
vent vegoteble  decomposition.  In  India*  again,  a  solution  of  .ironic  is 
ftppUid  to  tlii  walla  as  a  wash,  in  ordar  to  prevent  lbs  attacks  of 
lanotav 

$  716.  Pharmaceutical,  Nou  officinal,  and  other  Preparations  of 
Arsenic. — (1)  Pharmaceutical  Preparations. — The  Liquor  arsenfcallB 

(Fowler's    solution),    or   notation    of   arsenic    of    the     jiharmncopuun,    is 
composed  of ; — 

Carbnnstn  af  Potash,      . 

Aiwnlous  a.cld. 

Compound  Tincture  of  LavtmUr, 

dlwolnd  in  1  pint  (5fi7'9  c.r_)  of  wnter;  every  ounce,  :ln  fftfore,  contains 

4'3  grain*  of  araonious  acid  (or  100  c.c  -  '9Aaj03),  the  itnsgth  is  there- 
fore nearly  1  per  cent. 
Liquor   Ammonii   Arsenide    (not  officinal)  is  made  of  the  same 

strength,  ammonium  carbonate  being  substituted  for  potaasii:     i;  Ixmata, 

Tli-:  lit/-ln»'}(!iTi<-  oolution  of  avmit?  is  simply  nrac<nioua  acid  diaeoh'd 
in  hydrochloric  acid  ;  its  strength  should  bo  exactly  the  tome  as  that  of 

A  solution  of  attentat*  of  toda*  contains  till  anftytfrovi  salt  in  the 
|<roportion  of  I  grains  to  the.  ouncn  (-y  in  100  c.c)  of  water. 

Liquor  Arsenll  et  Hydrargyrl  Iodidf  (I  >onovnn's  Solution  of  Arsenic). 
— This  is  not  pflhSnil,  but  is  used  to  some  extent  in  skin  diacaea;  it  ti 
a  solution  of  the  iodides  of  mercury  and  arsenic ;   strength  about  1  por 

cold,  "t  each  o(   tin t)i|i<«, 

Araeniiite  uf  Lou,  FejAsjOf  »  an  amorphous  green  powdar,  uard  to 
some  extent  in  medicine.  It.  should  contain  33'B  per  cent  of  metallic 
arsenic 

Cleraen'g  Solution.— A  solution  of  the  bromide  and  arseniate  of 
jK>U««iimi ;  Btnmgtfa  "-<iu)il  to  1  per  cant,  araenious  acid.  Officinal  in 
U.S.,  France,  and  Norway. 

*  Th-  formula  for  aiftniitaUi  of  sods  is  Ns,H  A*0,7H,0,  lint  it  IMBetUDM  contains 
more  water. 
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Pilula  Asiatic*  (not  officinal)  ifl  --inpoeed  of  aweniou*  neid,  extract 
Of  gantiftD,  Slid  hlaclc  pepper.  There  ia  -j'jthof  a  grain  (04  milligrams)  of 
nrecniou*  acid  in  each  pill, 

Pr.  De  Valangois'  Solutio  Bolvent«s  niineralia  ia  composed  of  30 
grains  of  As^Oj,  dissolved  by  90  minim*  of  KCl  in  20  oz,  of  water; 
Btrongth  =  0034  |*r  cent.  As./)a. 

(2)  Veterinary  Arsenical  Medicine— Common  ve.Leriu.ury  prcpnrn- 
tione  containing  oraonic  arc: — A  ball  for  worms,  i-cmUming  »:i  parta — 

Galoot],     r 1*3  n«r  cidL 

Ar«ntoiuAeidt 1'3       ,, 

T.n  Httaaai 1T9     „ 

Vouicc  Turpwutino,-    ....         18"B       „ 

A  minmon  tonic  ball :  t — 

Ar<nnicMi«  Acid,      ,        .        5  to  10  graini  ('324  to  -iH9  gnn.) 
Amwcil,                  .        .  }  oe.  (14*1744  gnus.) 

Opimi 00j-Tain»  (  1'94        „     ) 

Tr#A<'Ir,  lj.  >. 

An  nraonical  bull,  often  given  by  groom*  to  hone*  for  the  purpose  of 
inipmviuL-  tlwir  eotta,  aontatnl  in  100  part*  j — 

Amonioun  Arid 2'6  por  ccut. 

rimnilu 10*2         „ 

Extract  of  Gcnthni 74*3      „ 

Another  bull  in  use  i*  compooed  of  arsenic  and  verdigris  (aceUto  of 
copper),  of  each  8  grain  a  (*518  gTm  ) ;  cupric  aulphate,  '20  graina  (1*3 
fpttL  ) ;  \\.  h,  of  linsued  meal  and  trnu  le. 

(3)  Rat  and  Fly  Poisons,  Ac. — An  arsonical  paato  oold  for  rata  hoa 
tho  following  composition  ; — 

AraeulcuB  AoiJ £>0  jw  c*nU 

Jjilnjiblm-k, "C        „ 

wix-.it  vi<w,     .....       40-5     „ 

Sott, 48S 

Oil  of  Ani*o*d,  a  small  quantity. 

Another  rut  poison  its  composed  M  follows  ; — 

Wlut*.  Arwnio, 48*8  por  cent. 

Carbonate  of  Baryta,  ....  49'S       „ 

Rowpiitk,; 5*8      H 

Oil  uf  Aiiiwd, -2       ,, 

Oil  of  Kb..  ....  3       „ 

Various  oraonioul  preparations  arc  used  to  kill  flies;  tho  active  prin- 
ciple of  the  brown  "pt&ttr  mom  "  i*  areoiiiotw  acid.     A  dark  gray 

•  The  Vtntoo  turpotliut  I*  rarely  fottni  in  ordinary  uoinmcrco,  what  U  eoM  ndff 
that  name  oi-D-i^tinK  of  black  rwia  and  oil  of  luq>entuic. 

♦  A  «inil*r  prriMration  iu  cumuiou  uw  lm»  tlie  addition  of  sulplut*  of  line. 
I  Alum  ami  fiUtMftM  of  lead  coloured  with  Brazil  and  ]Miaeh  wood*. 
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powder,  which  used  to  be  sold  Dm  aMBwol  fly-powder, 

of  metallic  aracuie  Uiot  bad  "t>oeu  e*pos*d  some,  tinic  to  the  sir. 

Fly-water  w  a  strong  solution  of  araoniotw  acid  of  uncerUia 
swrtfOntd  with  angar,  trsarle,  or  honny.     Another  rty-poirm 
a  mixture  of  arsenious  acid,  tersalphide  of  arsenic,  treadc,  and  bower. 

(ft)  Quack  and  other  Nostrum*.—  The  analyst  may  meet  with 
quack  preparations  for  external  u»  in  cancer.     A  celebrated 
\a*le  for  thin  pur;»-:  •<■  i    «  on  jMi»cd  of: — 


ArwnlMifl  AsM,  . 
Drtfou'*  Blood, . 


B  percent 
7*     .. 
22      .. 


7r*rcfi  Gome's  Cancer  Paste  if  composed  of  nrsoniouj  acid,  t ;  char- 
coal, 1 ;  red  mercury  sulphide,  4 ;  water,  ty  t. 

The  tabtoleoi  ua^te  droy9n  tued  in   tit*  fan  countries   are  simply  a 

;it.    fif  |>n! 

Davidson's  Cancer  Ketnedy  ermsiaU,  according  to  Dr.  Paria,  of  s-jaal 

partfl  of  afWnioilS  arid  and   y.    *   I  -t -■«!  li-ml. 

lit    India,   ai*  ni:   Rivon  as   a  medicine   by  native   practitioners, 
adminiaterod   at  a  poi*on?  may  bo   found  coloured  and  frout 

liiiin  I'itniT  with   coW*l    i-iiric,  Of  «  :nco  of  leaves, 

Arxoniou*  acid  i*  used  by  dentate  U>  destroy  the  nervous  pulp  of 
dseayad  and  pamM  teeth,  about  tho  tw. •n'.v  fifth   >t  .,  Q  uigraia.) 

baixifl  placed  in  the  mvity.     A  common  formula  is  ar*»  n  Id,  2; 

lulfmafi  of  DKrrp]  b  •  mote,  q,  a,  to  make  a  stiff  past*.    There  i& 

no  record  of  tiny  accident  having  resulted   from  this   pnuti  <■   hi-.h 
but  since  tho  dentist  seldom  weighs  the  nrsonic,  it  is  not  altogether  free 

(5)  Piffmcnta,  Ac. — Kinye  yellow  should  be  As^k,,  the  triWphide  of 

arsenic  or  orpiinent.     It  la  frequently  adulterated  with  60  to  'JO  per  cent 

of  arswniou*  acid,  nnd  in  such  a  case   is,   of   course,  more   poisonous. 

King's  yellow,  if  pure,  yield*  to  water  nothing  which  gives)  any  Arsnniral 

Moa 

termed  mineral  Wae,  consists  of  about  equal  pnrts  of 
aiwnite  of  copper  and  potash,  and  *honld  contain  8G"7  per  Mat,  of 
metallic  "Tronic  (  -to  SI  "061  A»2OaII)  and  15'C  of  ooppi  i. 

Schwoinfurt  groou  (Bju  Ann  iW^rwn),  fl  .CufCjU/),),  is 

a  cupric  orscnito  and  acotate,  and  should  contain  2ft  per  cent,  of  OOpptl 
and  58"1  pot  Bant  of  nnwiious  acid.  Tn  analysing  the  copper  in  this 
compound  ia  readily  sepuraU*  I  from  tho  arsenic  by  first  oxidising  with 
nitric  acid,  and  then  adding  bo  baa  nitric  acid  solution  ammonia,  until 
•  Cherer,  Ut4,  JttrbfjnukiKi  for  Imlm,  a,  UC. 
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the  blue  colour  remain*  undiaeolTed.  At  this  point  ammonium  oxal  .t«- 
10  added  in  excsse,  the  eolation  w  firet  acidified  by  hydrochloric  or  nitric 
add,  nnd,  on  standing,  tho  copper  separate*  completely  (or  almost  so)  as 
m  :t':ti'-(  tin    uMi-iiit   ruuiaixiiu^  i;i  ttulutiuu. 

Another  method  ia  to  p  -!l  to  saturation,  collect  tlio  iQjphidM  on 
a  filter,  and,  after  washing  and  drying  the  mixed  fulpliidoa,  oxiilino  with 
fuming  n  '  .  .vaporaU'  to  dryness,  and  again  trenl  with  nitric  arid. 

The  rcaiduu  u  fused  with  aod;i  and  poloaaic  nitrate,  the  fuiwd  maw  ia 
dissolved  ia  water,  acidulated  wit  I    n.\m-  ftoUfttCl  the  copper  i*  pn 
eipitated    by   potaah;    the  aolution  u  filtered,  and  in   thn  filtrato  the 
arsenic   i*    prn-ipitntrd    ns    animnnin-magncMiin    arxcniaUi    or    nx    tri- 
aulphidc* 

Scheele's  green  (CuHAsUp)  ia  a  hydroouprio  enscnito,  and  oontaina 
?t-2-s  p<  i  eanj    Ofamloo  |  fcnhv'lri  Jo  mill  •'.''-'  y-  r  ri'iit.  M  m|iiH«i\ 

(6)  External  Application  of  Arsenic  for  Sheep,  Ac— Many  of  these 
axe  aimply  solution*  of  aiacuic,  the  KhlHea  being  mado  hy  tho  farmer. 
Moat  of  tho  yellow  sheep-dipping  compounds  of  commerce  are  made  up 
either  ni  Impure  OarboOltB  rif  potash,  or  of  godn  ash,  am-'nic,  soft  soap, 
and  aulphur.     The  French  bain  dz  lersier  ia  compoocd  of  . — 

Ancnlonft  Acid 1*00  kgmi. 

Perrou*  Snlphate, 10*00      „ 

■  ilooflron,  , 0*0      ,, 

Ooutiau  1'u«)1l-i, 0  20      ,, 

Thin  U  to  be  added  to  100  Icgrma  of  water.  Anothar  common  application 
cunaisls  vt  ulum  iind  antcnic  (10  or  12  to  1),  di*<olvrcl  in  two  or  thrrr 
hundred  parte  of  water. 

(7)  Arsenical  Soaps,  Ac — Arsenic  ie  used  iu  preserving  the  ekine  of 
animals.  One  of  tho  compound*  for  this  purpose,  known  under  tha 
name  of  IJScoeur't  arsenical  »oap>  has  the  following  composition :— 

S'4  per  cent 

Artoulc, 20-2       ,, 

C*rbouate  of  PoWuh M*2       „ 

Um«,1 202     „ 

{&)  Arsenical  compound*  u«ed  in  pyrotechny  :— 

TuU. 

1  :>c  firm— (1)  Bval(£«r. 2 

Ohsrooal s 

|\MA«ir  Chlorat", & 

Sulphur 13 

NitnU  or  Baryta, 77 

■  P.  Gucci,  OAcm.  Crntrbl,  la»; ,  Iffe 

t  Tho dart  from  the  pr**crvpd  ikini  of  Animals  b,u  caumhI,  it  lout,  oae  com  ol 
poUonin*.      Mm,  nVVyj,  /Vi*.  rt  dt  SM.  Uy.t  2  ill  ,  L$7D,  k  xxriii.  D,  311, 
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(2)  Sulphur, 40*9 

Nitre, 86*8 

Sulphide  of  Antimony,      ....      12*3 

„  Arsenic,  ....        5 

Charcoal,  .......        6 

Green  fires— Metallic  Arsenic, 2 

Charcoal, S 

Chlorate  of  Potash 6 

Sulphur, 13 

Nitrate  of  Baryta,  7 

Light  green  fire— Charcoal,           1*75 

Sulphide  of  Arsenic, 1*76 

Sulphur, 10 '50 

Chlorate  of  Potash, 23-26 

Nitrate  of  Baryta, 62-50 

White  fire— (1)  Arsenious  Acid, "7S 

Charcoal, 1*63 

Sulphide  of  Antimony,       ....  12*27 

Nitrate  of  Potash, 36-59 

Sulphur,    .        ; 48-76 

(2)  Realgar, 81 

Sulphur, 21-2 

Nitrate  of  Potash, 72*7 

§  717.  Statistics. — During  the  ten  years  1883-92  there  were  registered 
in  England  and  Wales  113  deaths  from  arsenic ;  of  these  57,  or  about  half, 
were  suicidal  deaths,  and  5  were  classed  under  the  head  of  "  murder" ; 
the  rest  were  due  to  accident.  The  age  and  sex  distribution  of  persons 
dying  from  accidental  or  suicidal  arsenical  poisoning  are  detailed  in  the 
following  table : — 

DEATHS  FROM  ARSENIC  DURING  THE  TEN  YEARS  1883-1892. 

ACCIDENT  OB  NkoLIOKNCK. 


Ages,     . 
Males,  . 

Females, 

.      1-5 
1 
4 

5-15 
4 

16-25 
8 
8 

25-65 
23 

4 

66  and  above 
6 
3 

Total 
37 

14 

Total,        . 

6 

4 

6 

27 

9 

61 

Ages,   . 
Males. 

Females, 

■ 

15-25 
3 

6 

Suicide. 

26-3E 
82 
12 

65 

and  above 
2 
3 

Total 
37 
20 

Total,      . 

8 

44 

6 

67 

§  7i8-;20.] 
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§  718.  Law  Relative  to  the  Sale  of  Arsenic— By  tho  11th  of  Vict. 
e.  12,  every  person  tolling  arsenic  i*  bound  to  keep  a  written  record  of 
every  particular  relative  lo  each  transaction,  audi  aa  the  name,  abode, 
and  calling  of  the  purchaser,  tlto  purpose  for  which  tho  f>oieon  is  required, 
and  tho  quantity  sold,  Sic,  These  partieularfl  are  to  ho  signed  also  by 
the  purchaser.  No  person  (see.  2)  is  allowed  to  ne!l  arsenic  to>  any  one 
unknown  to  tho  seller,  unless  in  the  presence  of  a  witness*  whom  the 
seller  is  acquainted  with.  The  arsenic  eold  (6ec.  3)  is  to  bo  mixed  with 
Koot  or  indigo  in  the  proportion  of  half  an  ounee  of  indigo  to  a  pound  of 
an-tenie.  Itr  t.1iMr<'f'<rp,  follows  thill  the  coloured  iruhfltjmrw  tthotild  not 
contain  more  than  70  per  cent  of  aroeuioua  acid.  The  Act  applies  to 
all  tho  colour]*-.^  preparations  of  arsonic :  but  it  is  not  to  affect  chemists 
in  making  up  prescriptions,  for  medical  men,  or  in  supplying  medical  man  ; 
nor  is  it  to  affect  the  whrtlcsulo  drnlers  in  .supplying  ■TWnfc  to  retail 
shops,  &c      The  penalty  for  conviction  is  X20,  or  lcsa  * 

jj7iy.  Dose. — The  smallest  dose  of  arsenic  known  to  hove  proved 
f:it  il  to  a  human  being  is  '10  gnu.  (2J  grains).  Farrier*  and  grooms  are 
in  the  habit  of  giving  as  much  iw  13  gun.  (20  grain*)  a  day  to  a  horse, 
eo  that  tho  poisonous  dose  for  this  animal  must  be  very  laTjje. 

The  maximum  doee  for  the  horned  cuttle  appears  to  be  from  "32  to 
•38  grm.  (ft  to  fi  graiiiK) ;  that.  for  a  fag  is  Ifi  uigrrua.  (J  grain),  and  even 
this  may,  in  the  smaller  kinds,  cause  illness. 

The  following  may  !>■■  "i^idcred  ua  fiarigerous  doetra  of  arsenic: — "13 
grm.  (2  grains)  for  an  adult;  l''J  grm.  (30  grains)  for  a  horsa;  "Gi  pjm. 
(10  grains)  for  ■  cow  ;  and  32  to  64  mgrms.  (J  to  1  grain)  for  a  dog. 

§  720.  Effects  of  Arflcnlous  Acid  on  Plants. —If  tho  root  or  stem  cf 
a  plant  io  immersed  in  a  solution  of  areenioua  acid,  the  hue  of  the  loatce 
soon  alters  in  appearance,  the  green  colour  becomes  of  u  whitish  cr 
hrownialt  hue,  and  the  plant  withers;  tin-  cllVvt.  U»ing  very  similar  to 
tlmt  produced  by  hot  water.  The  toxic  action  may  bo  traced  from  below 
upwards,  and   analyaia  will  detect  minute  quantities  of   anionic   in  all 

parttanfl  of  the  pUn& 

It  has,  however,  been  shown  by  Cu>rup-Bcsancs,t  that  if  aracmoua  acid 
hs  ndxvd  with  oarth,  and  plaut*  grown  in  such  earth,  they  Only  take  Up 
inflnitiwmnl  qu.intir.ien  of  UN  |  Wenee,  in  ease*  of  cattle  poisoning, 
any  defence  baaed  upon  the  alleged  presence  of  arsenic  in  the  pasture  will 
bo  more  ingenioiw  than  jusU 

Thr  inilui-nocof  arsenieal  filing  as  evolved  from  manufactories  upon 


•  Commercial  arwnic  is  ofUo  much  wiulUmtoJ,  capeuislly  with  gyjmiTn,  chalk, 
«c.  Thwo  arc  ma»t  rosdily  detected  by  subliming  tho  arwaio.  The  HtKaas4 
arsenic  itaolf  inny  not  bo  entirely  pure,  ximrtiiiKa  containing  araeuieal  sulphides 
and  antiznoniuus  oxide. 

t  A*nal.  H.  CTumu  u.  Ffatmnri*t  Rd.  rxrrit.,  H.  '2,  *43. 
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•Aril*  and  trwea  U  in  general  ixMuynificaaL  I'lnr*  and  firs,  fire  to  «x 
year*  old,  bn  Uf  u  known  to  suffer  from  a  disease  in  which  tiiere  ia  * 
euctlding  of  the  leave*,  tbo  more  tender  horbage  being  at  the  some  time 
affected  Whatever  dm  gun  the  practice  of  steeping  com  intend*! 
seed  iui  aulutiou  of  irwmoua  acid,  as  a  preventive  of  "smut," 
poatsss,  il  doe*  not  of  jjcar  to  influence  debterioualy  the  growth  of  tbo 
future  plant. 

Saperphosphat*  of  Banna  h  Enqwnftl)!  ricb  in  arsenic  I>r.  lulimind 
IHvy  asetite  that  plants  to  which  such  manure  u  applied  take  up  arsenic 
iu  their  tissues,  and  31.  AndonasO  hiw  made  a  similar  statement.  Tueoo  * 
has  also  undertaken  aomc   experiments,  which  txiiifirni  and 

Dtiya  rosearchea.  The  bearing  of  Una  with  relation  to  llie  ArtftOtfott  of 
arsenic  in  the  stomachs  of  the  horbivora  ueode  no  coinxneoU 

§  721.  Effects  on  Animal  Life — Aninnileulea.— All  infusoria  and 
brma  of  animnlculi'-liiV  hithcrbj  observed  perish  rapidly  if  a  uiinuta 
quantity  of  ancuKnifl  acid  ia  dissolved  in  the  water  in  which  they  exist 

Insect*-— Tfa  a  arsenical  II y -puj-cr-  til;  'roue  Opp< 

cities  for  observing  the  action  of  .lru'iiie.  on  ordinary  l!,( .  ,  vitUa  *  few 
minutes  (:  after  Ukiny  Uio  |«>isuii  into  their  digestive  01, 

they  fall,  apparently  from  |«iraly*i»  of  the  wings,  and  din.  Spiders  and 
all  insects  into  which  the  poieoa  hits  been  introduced  exhibit  a  similar 
I -n  death.  It  is  mid  that  in  tho  neighbourhood  of  arsenical  nianu- 
fuctoricii  there  is  much  destruction  among  Ix-es  and  other  forms  of  insect 
life. 

Annelids.  If  aweinon  add  ia  applied  to  Uie  external  eurfaca  of 
worms  or  bwli.--,   itu-  It  lotufcei   parillMB  first,  ami   life  i« 

extinguished  successively  in  Uientltn-.     li  a  wciunl 
thu  arsenioua  acid  then  applied  to  it,  the  effects  ore  only  intensified  and 
hastened.     There  ie  always  noticed  an  mi^iuontation  of  the  excretion* ; 
the  vermicular  movements  are  uL  lirwt  made  more  lively,  they  then  beeomei 
languid,  and  doath  ia  very  gradual. 

Birds. — TLo  symptoms  with  birds  are  somewhat  different,  and  vary 
according  to  the  form  in  which  tho  poison  b  administered,  iher 

aa  it  vapour  or  in  solution.  In  sevcrnl  ex|mriuiunU  made  by  Kulrnbcrg 
on  pigeons,  tho  birds  were  aecurcd  under  glass  shade-,  and  exposed  to 
the  vapour  of  metallic  arsenic  fapoiliad  bj  batta  It  is  soarcely  neces- 
sary to  reriisrlc  that  in  Operating  In  thi*  way,  the  poisoning  was  UN 
by  metallic  arsenic  vajiour,  but  Kg  lbai  •  i        sckl.     One  of  tliese 

experimcnU  maybe  cited;— A  pigeon  was  mode  to  breathe  an  atmos- 
phere charged  with  vapour  from  tho  volatilisation  of  metallic  arsenic 
Tbo   bird    was    immediately    rvstlcwi ;    in    thirty   minute*   it   vomited 
Ely,  aud  the  nasal  a]>erlurcs  were   noticed  to  be  moist;  after  a 
*  Cowley's  IfiHwnary,  ArU  "Arsenic.  ** 
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l;t!..  vliil.',  Qm  'irl,  ntill  breathing  the  ancinioug  acid  atmosphere,  waa 
mue.h  UatniMdj  *hnnk  \U  bend  np  iN'fllv.  and  y  iii nf.l 
tht  rttpiratiuu  was  ttboilftd,  and  in  lif " .*■  nine  minutes  there  wiw  n;u<-li 
vomiting.  Oa  removing  the.  bird,  after  it  hwi  !«•.  n  *xpoa#d  in  hour  to 
the  vapour  (*16  grm.  of  metallic  arsenic  having  boon  evaporated  in  nil), 
it  rapidly  MB  tW  -1. 

Six  days  after,  the  pigeun  was  again  exposed  in  the  mine  way  to  t  hi 
v:i|  <  ur,  but  thie  timo  *56  grin,  of  metallic  Broome  woo  volatilised.  In 
fifteen  mirintw  there  vm  retching,  followed  by  vomiting.  Oo  inking  it 
out  afUr  ftti  lim.i  i  i . -:  j  t : II.-. I  vcr)  i|iii«t,  atr  nothing,  ami  often  pufM 
iuclf-i.t     (in  !  it-ihti  i  ;  \\i« normal,  movement*  free,  bo4  rami 

tbiret.  On  the  occond  and  third  day  the  excretion*  wore  frequent  end 
)K; ill  ■  the  cardiac  pulsations  were  slowed,  and  the  bird  was  disinclined 
to  mute.  On  the  fourth  day  it  continued  in  emu  place,  pnffiag  itself 
out;  toward*  avoning  tho  respiration*  slowed,  tho  beak  gaping  at  every 
inapiiation.  On  attempting  flight,  the  wings  fluttered  and  tho  bird  fell 
mi  i!  he  id.  \ ''("r  tlii-  if  hv>'i  ii  'i<!.\  will  i.V.v.',  1  ;i  1  .»«-!»-■■  -I  Nlpto 
'Ait  heurl-bcate  scarcely  to  befell,  and  death  look  place  without 
convulsions,  and  very  .im-tly.  On  cxaiuintag  the  organs  alter  dent.li, 
tho  brain  and  spinal  cord  were  very  bloodless  ;  there  were  aerhymoaes  in 
tho  lung*;  but  little  «1m  characteristic.  Tin-  M  parimi  i  |  quoted  haw  a 
diNCt  bearing  upon  the  breathing  of  arsenical  dust;  as,  for  example, 
that  which  float-  in  tlicoirof  a  room  papered  with  on  easily  deU<  htd 
arsenical  pigment..  Oilier  UEpabnflBtsl  On  Wtd«  generally  bavi'  *hr>wn 
that  the  symptom*  produced  by  arsemoua  ocid  iii  eolutkin,  or  m  the  solid 
form,  in  a  doee  ineutiioiont  to  dcotrey  life,  ore  languor,  loos  of  appetite,  and 
tho  voidance  of  large  quantities  of  liquid  excreta  like  verdigris.  With 
fatal  doses,  tho  bird  remmru  ijuiet ;  there  tire  fluid,  wmiettaaB  bloody, 
excretions  ;  spasmodic  movement*  of  the  pharynx,  nmi-pen.-tidtio  Q6T> 
traction  c-f  the  cesophogus,  vomiting,  general  trnnMiny;  ol  tin-  body, 
thirxl,  motion  of  the  ffsUhtft.  Hid  laboured  respiration.  Tho  bird 
becomes  very  feeble,  uud  the  ncene  mostly  closes  with  insensibility  und 
convulsion*. 

Mammals,  such  as  cats,  dogs,  Arc,  suffer  from  symptome  miny  IdSO 
ti'.i)  with  those  observed  in  man  ;  hut  th»  nervous  symptom*  (affording 
to  P,  Hugo)  do  not  predominate,  while  with  rabbits  and  guinea-pigs, 
nervous  tymptonm  nm  mow  marked  and  constant.*  Theroarc  vomiting, 
■ing,  and  often  convulsion*  end  parolyais  before  death.  It  In*  been 
ed  Uiat  the  uhisrIos  after  death  are  in  n  great  stnt«  of  Qantmettan. 
Tho  elow  poisoning  of  a  dog,  according  to  Loliiot>t  produced  ou  crytta- 
raatoiu  eruption  in  the  vicinity  of  I  \  ear*,  and  other  parte  of  tho 

•  Arekivf.  aprr.  Folk,  ti,  Pharrmxlol,  Ix«ip;!g(  1SS2. 
t  tnuir.  I-hi/x^i  ,\'AtiH4,  Th«w,  Paris,  vm. 
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body;  there  wore  conjunctivitis,  increased  lachrymal  secretion,  and 
photophobia ;  the  hair  fell  off. 

§  722.  Effects  of  Arecnioua  Acid  on  Man.— The  symptom*  produced 
by  orscnioua  acid  rary  according  to  the  fona  of  the  poison — whctlu  r 
•olid,  viperous,  or  soluble— according  to  the  condition  of  bodily  health 
of  ilia  pcrwin  talcing  it,  und  iQOOlding  t<»  the  manner  in  which  it  is  intro- 
duced into  the  animal  economy,  while  they  are  alao  in  no  email  degree 
modified  by  individual  peculiarities  of  organisation  ami  by  habit,  a*,  for 
instance,  in  the  arscniccaters. 

Arsenic-Eaters. — In  alt  European  countries  grooms  and  horse-dealers 
are  acquainted  with  the  fact  that  a  little  amnio  given  daily  in  the  corn 
improves  the  coat,  increase*,  probably,  tha  assuimlstion  of  the  food,  and 
rendrr*  the  hnrsn  plump  nnd  fat.  On  the  Continent  £ronms  have  been 
known  to  put  n  piece  of  arsenic,  the  sice  of  a  pea,  cutmcal, 

make  it  into  a  bull,  tie  it  up  in  n  linen  rag,  nnd  attach  it  to  tho  bit ;  the 
aaliva  dissolves,  little  by  little,  the  poison,  while  both  the  gentle  irritation 
nnd  physiological  .,  t<»n  .nil"  a  curtain  amount  of  salivation,  nnd  Uie 
wlute  foam  ut  the  mouth,  and  tin-  <  humping  of  the  horse,  ate  thought 
vastly  to  improve  tho  appearance.  Shot,  which  contain*  a  small  quantity 
of  arsenic,  have  been  used  for  the  some  purpose,  and  from  half  a  potiiul 
to  n  pound  of  small  aliot  has  been  jciven  to  horses.  When  a  horse  has 
been  for  a  long  time  dosed  with  arsenic,  it  aeema  necessary  to  continue 
tho  practice ;  if  this  la  not  done,  the  animal  rapidly  loses  hie  condition. 
The  explanation  probably  is,  that  the  arsenii  :«     the  \ -.irioue  cells 

und  glands  of  the  intestinal  tract  to  a  supernctiou,  tin- 
tion  of  which  i*  an  enfeehlcmnnt  of  their  secreting  power — thia  especially 
in  tho  abaenco  of  tho  stimulus.  Turning  from  equine  involuntary  arson 0 
eaters,  we  find  the  etrnngi*  custom  of  arsenic -eating  voluntarily  pursued  by 
the  race*  of  lower  Austria  and  Styria,  eapecially  by  those  dwelling  <jn  the 
in..:  ht  :m  M.-  ;■<  |>;i  rating  Sty  rm  from  I  Empjry  [a  India  alec  (nuil  i  ;  :■■■.■ 
in  the  Punjauh)  the  anmo  praction  prevails,  nnd  hero  it  is  often  tftksn  ns 
an  aplinxli.Muc.  Tim  muunuiincrm  imagine  that  it  increases  the  teapira* 
tory  power,  nor  is  thcro  wanting  oomo  evidence  to  show  that  this  ia 
actually  the  fact,  and  medicinal  doeea  of  nrsemc  i.ivo  k-vn  m  two  for 
dome  time  in  rases  of  aathma  and  other  dUensea  nf  tho  ehest  Tiro 
arsenic-cater*  begin  with  a  very  small  dose,  which  is  continued  for  aovcral 
weeks  or  months,  until  the  system  Rota  accustomed  to  it.  Tim  amount 
ia  thon  slightly  augmented  until  relotivoly  largo  doses  ore  token  with 
impunity.  In  one  cose*  it  appears  that  a  countryman,  in  ff*xl  health, 
and  sixty  years  of  age,  took  duily  4  grains  of  orseniuus  acid,  a  habit 
w1m;Ji  Ik-  iijii.l  inherited  from  his  father,  and  which  ho  in  turn  bequeathed 

t"    1.1  •    !. 

•  Tardiou,  op.  ett. 
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The  existence  of  such  a  custom  as  arsenic-eating,  in  it*  litem!  sense, 
bus  more  thun  once  been  doubted,  but  all  who  have  travelled  over  G 
.•mil  iitJn-r  1'Uicai  ffbwa  the  biU  pnvaLV  Imw.  convinced!  MumdvH 
that  tho  facta  have  not  been  overstated.  Kor  example,  Dr.  Maclagan,  in 
company  with  Dr.  J.  T.  R  utter,*  visited  Styria  in  186*5,  anil  taring 
carefully  weighed  0  or  6  groins  of  arsenic,  saw  these  doses  actually 
swallowed  by  two  mon.  On  collecting  their  urine,  about  two  hours 
afterward*,  abundant  quantitative  evidence  of  it*  presence  was  found ; 
but  in  tit'itlipr  of  the  wen  were  there  the  slightest  symptom*  of  poison- 
ink'.  It  ie  obvious  that  tin-  lltttnM  Of  such  a  habit  might  seriously 
complicate  any  inquiry  into  arsenical  potaofBg  i»  those  regions, 

j  723.  Manner  of  Introduction  of  Arsenic.—  Awenioup  arid  exerts  a 
poisonous  action,  whether  it  is  taken  by  the  stomach,  or  introduced  into 
tho  system  by  any  other  channel  whutcver.  The  differences  in  the 
symptoms  produced  by  external  npplioation*(afl  through  a  wound),  and  by 
swallowing  nrscnious  acid  in  substance  or  in  solution,  are  not  so  marked 
as  might  be  expected.  It  was  probably  lluntor  who  fimt  dtttJnetij 
recognised  the  fact  that  areenic>  even  when  introduced  outwardly  by 
application  to  an  abraded  surface,  exorta  a  specific-  effect  on  tho  mucous 
membrane  of  the  stomach.  Ilrodio  ]  state*,  "Mr.  Home  informed  me 
that  in  an  experiment  made  by  Mr.  Hunter  himself,  in  which  amcuic 
won  applied  to  a  wound  in  a  dog,  the  animal  died  in  twenty-four  hours, 
and  the  stomach  was  found  to  be  considerably  inllataod.  I  repeated  this 
experiment  several  times,  taking  the  precaution  of  alwnyR  applying  a 
liaudagc  to  prevn.t  the  animal  lii-.kin»  tin;  wound.  The  result  was  that 
tho  inflammation  of  the  stomach  was  commonly  more  violent  and  rnoro 
immediate  than  when  the  poison  wss  administered  internally,  and  that  it 
|Mvn-i|i'i|  in  :ippi»j(T:ir;rr  l.l ■■•  i n Ihiin inatinn  of  thw  wound 

§  724.  Cases  of  Poisoning  by  the  External  Application  of  Arsenic. 
— A  mase-poisoning  by  tho  cxtornid  use  of  arsenical  violet  powder  to 
infonts  occurred  in  England  some  years  ago.  (Two  deaths  from  this 
cause-  were  established  by  coroners'  inquests.}  Dr.  Tidy  found  the 
violet  powders  used  in  the  two  cases  to  hnvo  the  following  com- 
position ;— 


Arsuuious  Acid 

SUrcn  (Potato) 

aUjcnwi*,  4c , 

•  Atft'n.  Mai.  Juurn.,  April  1505  ;  ML  awl  Fur.  Mot.  C'htr,  Journ,,  Oct,  18(55. 

+  Phil.  Trm,*,,  IM'i. 

t  "  Gleanings  In  Toxicology,"  hy  C.   M-ymott  Tidy,  M  B.— XwW,  Aug.  at, 

UA 

%  Two  recipes  wore  limited  in  «t  the  coroner'*  inqnwt  irhicli  pretty  fairly  reprosaut 
the  composition  of  ordinary  couiuioivial  viulul  [Kinder  ; —  , 


1. 

£. 

i'.T    ...  .it 

I-.  i  ■■   it 

::■■:. 

8M 

r.i-ft 

6&'4 

07 

08| 

540 


rOISONS:  TIIEI1I    EFFECTS  AND   l>CTECTh>>\ 


[§724. 


Although  the  ch.M: OD  m  re  poisoned  by  absorption  through 

*  it  i*  allowed  that  lomo  may  havo  found  its  way  in  tha  form  of 
linen i  int.  i  tin-  t  brunt,    nr,  what  U  nt.ll  1  more  prohubSr,  tfcat  tht» 

infant*  nisy  from  time  to  timohoTc  seized  the  puff-lall  and  swked  it), 
the  Urge  -pinnlity  of  "IS]  grBfa  (6'5  gmtoe)  o(  sreoniou*  acid  was 
separated  in  the  one  cuso,  and  '194  grm.  (3  grains)  In  tho  otlinr  In 
these  cases  aroH<'  Ike  ■  1 1 1 *  - 1 1 . . n  which  l«  sun*  to  recur  in  legal  inqulri**  Soto 
r...:  .i,i;;iV  i,-  ilktorptloi]  rfb,  tvhtttai  tk  poi  a  lying  m  tbi  nrfiMi 
and  fold*  of  tho  *Yxn  could  not  have  boon  mixed  during  the  *o*S  viorfsm 
examination  with  the  orpins  of  tho  ImdyT  In  thcae  particular  CMK 
Bpc<  isl  care  appears  i»  Inivi-  l.«?cn  taken,  and  the  uuower  wiu  antiiiact'jry. 
not  arnisa,  however,  to  call  attention  to  the  extreme  precauh  D 
which  Re 

I    woman,  agpd    .".1,   fa  ><l    used  a  ■ftfaMOB   »f  araexdaua  arid  to  cum 
the  itch;  erysipehu  of  the  b  ■    .  nr,  fjlluued,  uud  aba  dird  after  * 

iilncas — ono  of  tho  nyraptoms  noted  being  trembling  and  paresis  of 
the  limbs.*  In  a  cue  recorded  by  Doagrangoa,'t  a  young  chsmbomaid 
had  applied  to  thi'imwoumli-d  ncalp  nn  arsenical  ointinenlfor  the  purpose 
of  deatroying  vermin.  8he  abo  buffered  from  a  eevere  ?rr»ip*laa,  tad 
the  hair  fell  off.  Quacks  hare  frequently  applied  various  arsooical  pastea 
to  nlcflw  and  cancarous  hroasU  with  a  fatal  result.  Instances  of  thai 
abound;  in  mti»,  ji  rhurlut  m  ItnAM  to  a  chronic,  nicer  of  tlie  leg  an 
■Msicd  omUo;  tho  | client  showed  symptom*  of  violent  poisoning,  and 
died  on  tho  sixth  day.}  In  another,  a  lady  suffering  from  eomc  form  of 
tumour  of  the  breast,  applied  to  an  unqualified  practitioner,  who  made 
from  QftMS  to  twenty  punctures  with  a  lancet  in  the  nwelliny.  I 
piece  of  bread  with  -<\  compound,  and  applied  the  bread  thus 


Pint  Quality,  told  at  It.  per  grom. 

HUn-h  lewder 2fl    Iba, 

MaguaOa. Iftlhi 

Orrt*root I    lb. 

I  tot«t  Parfnma, t  as. 

Eteoace  of  Ro««, 6   drape. 

Second  QtmHfy.  fold  at  Or.  yr  yrva*. 

Terra  Alba  (Sulphate  of  Liinc! U    lbs. 

Folate  Starch, 21    lu*. 

M>^n«..iji. 3    Ilia. 

Ormmnt l|tfe 

Viai«t  P«rfrim«, Hot 

Kaaoncc  of  Uomi 6    dropa. 

•  BaU&ft,  MM.  tig.,  t.  It.  p.  121. 

T  UmuU  deh&K.tblMaU  Pari*,  t.  vl.  p.  23,  An.  vii  ;  alao  Tafdlsa,  SlmU 
Jfal    I*tyaU,  nir  •''."  if,  Ob*  BV&  p.  i6*. 

;  Mean,  JlibtMh&jtte  J/VJ..  t  Uxir,,  ]$21,  p.  401. 
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prepared  to  the  breast  Twelve  hours  afterwards  symptom*  of  nolo&k 
gastric  inilatton  •  ommancf»<J ;  and  vomiting  iguinolfnt  diarrhcoa 

followed,  with  death  on  the  fifth  ■!>>.  Arsenic  was  found  in  all  tho 
organs*  Such  example*  might  he  multiple. :.  Anenic  Las  been  in 
mow  than  on©  case  introduced  criminally  into  tho  vagina  with  a  fatal 
mult,  t  Fodnre,  r^.,  hn*  record  I'd  (he  coae  of  ■  raaid-oorvanf,  who 
poisoned  her  tuialroa.*  by  inUnh";iilly  ■Unrfuhtlhg  several  aracnw.-il 
oncmate.i    Areeniousacid  again  fa  I  1:1  U10  form  of  vapour. 

One  of  the  \mt  instancoa  of  tl.i-  Taylor,  nnd  wiu  tho  sub- 

■i  1  :n:il  |1  |||«Viirk  I.imjI  A  The  |»r..- 1  ph. 

burning  pyrites  at  the  doorway  of  a  Mnnll  room,  in  which  thrrv  were 
eight  children,  including  an  infunt  in  tho  cradle.  The  other  children 
were  removed  speedily,  hut  1  |  mi  axujwd  to  the  1  ma  B  latin 

hour,  it  Buffered  from  vuuiiliiu'  tad  flfartTwnftj  and  died  in  twenty -four 
hours.  There  was  alight  tnflaiDSMttoD  ftJ  'he  stomach  and  intc  : 
brain  and  lunga  worn  congested,  and  the  lining  membrane  of  the  trachea 
of  a  bright  red  colour.  Arsenic  wn*  detSOtttd  En  the  xtomach,  in  the  lunge, 
nnd  aplcen.  The  pyrites  o'uUiiK'd  ftiHoio,  -Mid  the  fatal  fttSM  atn  In 
effect  composed  of  suI]Imi  :l  . 

|7S&  Arsenic  In  Wall-Paper*. — It  is  n  m  1  1  tooejpted  fact  that 
arsenical  colours  on  wall-papers  couais  UlnOBB.  Thfl  qvmptomi  air  those 
of  chronic   poisoning,  and   present  nothing  distinctive  fa  lutcta 

U  ..-nir. 

Kir*eli£*«rr§  has  dwwrihod  the  tjnptolDI  in  d> (till  oj  ta  |  rjllTTCMM 
That  nxscnic  in  actually  present  in  pati-  lux  i«  ofUa  eueceptibla 

of  proof,   by  examining  skilfully  oud  carefully  a  considerable  volume 

(fran  an  '"  two  daftf  rnM.--.Mti  >.t  1 1 . « ■  mn sort  of  tka  esse*  tinu 

examined  ar»»  1  ptodoftad,  aorne* 

ffniii  lii-  dust,  at  others  from  a  volatile  compound  of  Arsenic,  which 

hoc  the  following  properties  : — It  is  r«  1  has 

a  Ntrong  ulli:ir''"i:K  odour,  it   i-   DOt  BOtlfdj  dlOOmpaaed  l'V  n  SPtOtfOQ   of 

ailrcr  nitrate,  but  is  apparently  decomposed  by  a  tolling  aoU  aolatioii  ol 
potanic  |>crixianjtanftte,  Tho  author  suggests  that  1 1  n  ■>  m  .  -.mpoutid  of 
CO  And  Aa,  but  this  ia  only  a  supposition.     The  existence  of  this  v. 

•  Tardieu,  «p.  cit.,  Ob*,  v  ^afaVjreaVXfe,  t,  xxxrl, 

lateen,*  »i:.  IMS. 

-f  AdjUqIx,   CtinCfua  Chfrurgioab,  Maugvr  (Jtt*.  Sodii.   fyg,  R*fntt+- 

|i.  17*]  irJTt»  the  case  of  1   umn  who  pobvntd  hif  three  »ive»  ■ueenafTrl> 

smenb— the  two  last  by  brtndtolni  into  tho  vagina  x  pewdai  mnosad  ol  Seta 

ami  ar»ntc.     Another  itmtlar  ease  U  related  l>y  Brfaka.      Mangor   ihkIb  | 
»m-ut*  00  ins  r*s,  allowing  that  wt»n  arwnir  ■«  affUftSd  t*.  t!i*ngiDt,  death  way  result 
from  inHftmm*tion. 

:  flM  Mfriij  ir. 

I  VitrUlJohr.  /  yrriaW  3fai,  N.  P.,  iu  IS. 
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■uTmUjico  hiu  Ixw.n  nettled  Iwyond   all  cjuestion  |rj    Um 
Goeio,*  confirmed  by  those  of  Charles  Robert  Sanger,  t 

This  eubetance  ap]*an  to  be  readily  enough  produced  by  the  action 
of  the  common  mould*  upon  organic  matter  in  the  presence  of  small 
amounts  of  mMlbj  Oir  nji.MiMi-  li  pBtpttty  :  Mwxjr,  JrVWi/,  niul 

Arjvnsilium  >jl<iwum  react  WtU  ;  OB  the  contrary,  PcnfciilHm  gfaurutn. 
Muter  ramosut,  and  several  other*,  have  either  no  action,  or  the  axtion 
is  but  slight.  One  moulil,  th<*  F'mitfUtivi  bmifaute,  ban  <iuite  a  special 
endowment  in  forming  this  peculiar  aiDcnical  compound ;  so  much  mo, 
that  Goeio  has  proposed  its  u<c  00  a  reagunt  for  arsenic,  the  garlic  odour 
being  perceived  whsn  tho  fungus  w  made  to  grow  in  solutions  containing 
organic-,  matter  and  only  trout*  of  arsenic. 

§  72G.  Forma  of  Arsenical  Poisoning. — There  arc  at  least  four  dis- 
tinct forms  of  arsenical  poisoning,  vis.,  un  acute,  subacute,  a  uervaus,  and 
a  chronic  form. 

Acute  Form. — All  those  cases  in  which  the  iuflnmiuiLlory  symptom* 
are  severe  from  the  commencement,  and  in  which  the  sufferer  diee  within 
twenty-four  how,  called   acute.     Tin'   •-fiinmnncenHslt  of  the 

Kvniptom*  in  th«s«  caws  is  always  within  th"  hour;  they  have  been 

kniiwi  .  iiulerd,  to  ihxui  within  light  niiuutos,  but  the  most  usual  tii: 
from  twenty  minutes  to  half  nn  hour.  There  in  an  acrid  feeling  in 
throat,  with  nausea ;  vomiting  r.oon  aoU  in,  tho  ejected  matters  being  at 
first  composed  of  tho  substances  enton  ;  later  they  may  be  bilious  or  even 
bloody,  or  composed  of  n  whitish  UrjQJdL  Ditirrhcw  follows  and  nccom- 
[.mirsthe  vomiting,  the  motions  are  soim-linx  <  like  thoeo  met  with  in 
ordinary  diarrhoea  and  Ki  <'"iuo time*  bloody.     There  is 

coldness  of  the  ••xiruwitUw,  with  j^roat  feeblenoaa,  and  tho  pulse  is  small 
and  difficult  to  f»'*'l,     Tin-  face,  at  first  very  pale,  takes  a  bluish  tint,  tin- 
tampgatoi  hUi  itifl  low*  .  Bio  patient    inks  Ed  eollapte,  ad  death 
■   -i< -a  in  from  five  to  twenty  BOOI    liter  ill"  liking  of  thl   polMDh 
Th&rn  ran  scarcely  bo  »;iM  to  he  :mv  ■   i  i  «rt«  winch  dbUOfOUM 

the  above  description  from  lli;il  <  I'  <.1iu1<t;i  ;  and  iippon'mi;  th.il  ».lndeni 
were  epidemic,  and  no  suspicious  circumstance  opparontly  present,  than 
am  be  hitht  d<»ui)t  thai  ittoet  uperianead  nhytlcUn  mighl  mUtnfce  tba 
cease  nf  th(»  malady,  unless  surrounding  circumrutuces  tfive  some  hint  or 
clue  to  it.  In  the  acute  form  diarrhoea  may  be  absent,  and  the  patient 
die,  as  it  were,  from  "  shock."  This  was  probably  the  c&uso  of  death  in 
a  caso  related  by  Casper,;  that  of  Julius  Italic,  poisoned  by  his  wife.    He 

*  Avion*  rfi  alnrne.  Slitft  tut  Compaviti  Ji*si  iCArwnSro.     Mittuttro  dfW  Int/mn, 
latHmttri  Xcitrtiyjtd  dtt(*  XXm*>M  A  Sun. m.  Began,  18B2. 

"On  die  Formation  <»r  Volatile  Compounds  of  Arsonio  from  Amiilasi  Wall- 
Ts|)fr»,"  American  Academy  of  Art*  and  Scieneu,  vol.  xxix. 

;  Osso  1*8  In  Casper"!  //awffruc/i. 


§  727.] 


AIl.NEXIO. 


543 


took  an  unknown  quantity  of  arsenic  in  solution  at  seven  in  tho  morning, 
and  in  about  throe-quarters  of  an  hour  afd  rwards  oufforcd  from  pain  and 
vomiting,  and  diod  in  Itttlo  moro  than  throo  houn.  There  were  no  signs 
of  inflammation  in  the  .unmurh  ami  intestine*,  but  from  the  contents  of 
tlic  stomach  were  separated  '0132  grin,  of  arsenious  acid,  and  •OOol^grm. 
frnn  |.i."-.'j  nl  tin?  liver,  spleen,  UdUfli  tQBgi  ami  blood  Tb  dOM 
nctually  taken  is  supposed  not  to  have  been  leas  than  '36*8  grm. 
(0  grains). 
$  727.  The  Subacute  Form.— The  subacute  form  is  that  which  U  moat 
.  L-  l  ...  .  :t  .::.liil-i:-  IDOU  W&ety  ol  pJMBfflnflM,  an- 1  iii-li\i  In.il  OftHI 
vary  much  in  the  matter  of  time.  The  commencement  of  symptomR  is, 
tut  ill  the  most  ucuU*  form,  usually  within  the  hour,  but  exceptions  to  Lt  11s 
rule  occar,  la  a  cmo  quoted  by  Taylor,*  and  recorded  by  M.  Tonnolior, 
tho  poison  did  not  causo  any  marked  illneaa  for  eight  hours  ;  it  waa  found, 
on  jMi/Umofinm  examination,  that  11  cyst  had  been  formed  in  tliu  at^)mnch 
which  sheathed  tho  arsenic  over,  and  in  some  degree  explained  this 
delay.  In  another  eaaa,  again,  ton  bourn  elapsed,  and  thin  is  considered 
to  be  tha  maximum  period  yot  obaorvod.  As  with  tho  acute  form,  than 
is  a  fooling  of  nausea,  followed  by  vomiting,  whieh  ftrnHnnoj ■lttrtmgTi 
tho  stomach  is  quite  empty  ;  at  first  the  ejected  matter  is  a  watery  fluid, 
but  later  it  may  bo  streaked  with  Uood.  The  tongue  is  thickly  coated  ; 
there  le  great  thirst,  but  the  drinking  of  any  liquid  (even  of  ice-cold 
water)  increase*  the  vuiuitiug.  Nearly  always  pain  is  felt  in  the  epigas- 
trium, spreading  all  ovvr  tho  abdomen,  Ukd  extending  to  tho  loin  (which 
is  tonso  and  tender  on  pressure).  Deglutition  is  ofton  painful,  and  ia 
accompanied  by  a  sort  of  ipttnioilii'ronstrirtifUi  of  tin-  plumr.i.ul  mus«*j«-:: 
Diarrhoea  follows  the  vomiting,  and  has  the  aamo  character*  as  that  pre- 
viously described  ;  occasionally,  howover,  this  feature  is  absent  in  the 
case  recorded  by  Martinoau,t  a  man,  agod  26,  was  aeixed  at  10  a.m.  aud- 
•  ti'iily  with  vuiiiit.nig,  which  persisted  all  that  day  ami  tin-  next,  during 
which  time  the  bowels  wore  obstinately  confined.  On  the  second  d  I 
purgative  was  administered,  whereupon  diarrhoea  sot  in,  and  continued 
until  his  death,  which  neeurred  ffl  About  two  day*  and  sixteen  hours  from 
the  commencement  of  the  symptoms.  This  case  is  ulao  rviiiarlvaU.'  from 
the  absence  of  pain  or  tenderness  of  the  abdomen. 

In  subacute  ensci  the  urine  has  several  times  been  suppressed,  and  it 
w  generally  scanty  and  red  in  colour.  Irregularity  of  the  heart's  action 
and  feebleness  are  tolerably  constant  phenomena.  As  tho  end  ap- 
proaches, there  is  excessive  muscular  weakness,  lh<  pule,  the 
oyai  hollow;  the  mucous  mombranas  first,  and  then  the  akin,  take  a 

♦  Tsylcr't  Pnnripfo ami  PnntKt  0/  JuriiptwitHtt,  vol.  i.  p.  251 ;  Klsndln,  vol  L 
p.  535. 

t  Stardom,  o>  erf.,  OU.  xix. 
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blui*h  Vint ;  the  akin  itaolf  is  covered  with  perspunuion,  and  there  has 
been  noticed  a  peculiar  odo*r,  which  ha*  been  likened  lo  amnc  (arecniu- 
rettod  hydrogen).    The  respiration  U  troubled,  eonvu  -menu  of 

ili'-  limfal  h.i'.  'served,  and  CtWBpl  in  11m   calve*  of  the  leg*; 

death  follow*  in  a  variable  time — from  ur  hour*  to several days. 

In  cortain  case*  there  U  ■  curious  remission  nftor  violent  symptoms,  th* 
patient  rallies  ami  oneriis  to  hnvr  recovered  ;  bat  the  appearance  is  decep- 
tive, fur  the  ajnptomB  near,  and  death  follows.     Recovery  may 
take   pLfce<<  <   lfa<    ptiauy  efforts,  and  then   uilUinEiatorv 

b  6m*  and  tin  yanptoxa* 

i-.ini-ii  m  t*'uii  i  a  in  ill  Intanud  hEfltBBfeUciD. 

-V  -ii-i  flMBIflrlil  acid  may  cause  a  prolonged  and  fatal  illnese, 

one  of  the  beat  known  examples  being  thnt  of  the  suicide  of  the  Dfl 

Pnujin/  who  took,  witli  irrJaMal  Intent)  on  ' 

a  do*''     .f   fcrjuJOBI   ;;•  i  ).      The  iw.icl   lui  9<A    ill"  net  could  not  be  I 

ad,  but  tlir   feat  • 'fleet*  appeared  at  10  ML  .   the*    n,   |   tin    usual 

ogDM  of  vomiting,  followed  01  I  diarrhom,  fainting,  and 

i  IM  nf  tit.-  pule*.     Qfl  Kiiilay  there  wna  a  remission  of  thn 

■JBapl  I  graft  coldnem  of  the  limbs  LntcriuiLtcucy  and  feebleness 

of  the   heart'*  notion,   and  depression.     On  Siturdnr  then  wa*  alight 

■,  but  no  pain  or  t-  ndernaei  la  Um  iWooh  ft,  remitlng,  <«r  • 

da  iUy  no  urine  was  pAssed,     On  thn   Sunday  il    of 

a   seven    Donatri'  Eou   oi     Dm    liiroat,  and  dcylntiu 

pal&ft  ,  thq  tongue  baton  ..   M  well  a*  the 

UOMOI   membrane  of  the  mouth  and  pharynx,  and  the  patient  bail  a 

lion  df   burning  from  the  mouth   to  tin    imu.<.      The  aMuiw-u  waa 

painful  ami  distended,  the  bent  -jf  the  »kin  woa  pronounced,  the  pulae 

frcjucnt  and  irr  ^ular, — sometime*  strong,  ut  ot  -  ■,  — the  bowels 

hud  ta  ItWd   '■}   ii.  Lhl    <>ii'   was  in  very  small  «j/J»ntity  ; 

during  fee  night  there  was  no  sleep.     The.  duko  died  at  4.35  a.m.  en 

Tuesday  aha  *J 4 1 1 1 ,  the  nixth  day,  int.i-lli;.-.-ncc  wo*  retained  to  til*  laeL 

Aa  llui  end  approached,  the  roipu  amo  embarrassed,  the  body 

extremely  cold,  aud  the  pulno  v. -n*  tnqpt 

§728.  In  the  nervous  form  the  ordm.iT,>  vomiting  and  purging  ma 
cither  entirely  suppressed,  or  present  in  but  feeble  degree;  and  QHditt 
this  heading  are  classed  the  rare  cages  in  which,  in  place  of  the  ordinary 
.  infection*  of  the  nervous  system  predominate.  Narcotism, 
parens  [eepeoiog  into  paralysis,  delirium,  and  otto  acute  mania,  m  well 
u*  epileptiform  convulsions,  have  all  boon  recorded.  In  short,  the 
symptom*  show  so  much  variety,  that  mi  idea  of  the  malady  pfOctaoed  b 
this  very  HON  form  MB  uu\\  be  nhL-iiut-d  faj  ibltdying  thfl  ettntoej  history 

•  Tsrilieu,  "  Relation  ;£slfl  'lo  I'AaMuwinst  do  la  Duohwwo  dsPra-: 

Ann.  d'Uyy.  Pa*.  Il  A  MblUwU<i.t  1SI7,  t,  UAvlii.  \:  380 ,  alio  vp.  a'L,  Ob*,  il 
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of  cased  which  have  presented  this  aspect.  In  a  case  EtOONBd  by 
Guilbert,4  a  man,  thirty-five  years  of  arc,  had  swallowed  a  «olution  of 
UM&lOi  hdi  "1  wUob  WM  iin:in'«h:itMy  rejected  by  vomiting.  A  little 
wllila  afterward*  his  respiration  btfiUDi  laborious;  the  Bjm  WOTS  bathed 
with  tcar.\  whL  b  noro  bo  acrid  as  to  inflame  the  eyelids  and  the  cheeks ; 
thfl  muscles  of  the  fuce  were  from  time  to  time  convulsed ;  h..-  poivjDH'd 
tntUh,  :md  tin-  jivT^unitmn  had  ft  fcetld  odour ;  there  was  some  diarrhoea, 
Jin-  i:inic  mi  BUppNWdi  UK)  hom  tfaoi  to  time  he  was  -: 
Afterward*  the  QonTDbbni  became  geueral,  and  the  symptom*  continued 
w:th  non  <h  tod  Movnty  f«  tivo  days.  On  the  sixth  a  copious  miliary 
eruption  broke  out,  and  the  *yu\\  torn*  Ih-mihh-  If  ••  ■« -\ ■•■n ■.  Tin*  uruptimi 
dining  liflmi  days  every  now  mid  agaJl  W  ft]  pttUtdi  ft&d  .*il  tin-  end  <i 
that  time  the  patient  was  convalescent,  but  weak,  liable  to  ophthalmia, 
bad  a  universal  trembling  of  th*«  l.inl  «. 
Tn  onn  of  Brodie  s  t  experiments  on  rabbits,  7  grain*  of  uraniums  acid 
won  EDfVtcd  in  a  wound  in  the  back  ;  the  effect  of  which  was  to  par. 
the  bind  LflgR  In  Other  experiments  on  animal*,  paraly^i*  -  t  ili«-  hind 
;         i;i-  Im«'u   ti-i-* iMt-tii ly  nntici'd,  bill   j»u:i!'  -  nly  is  nm>  in  man  ; 

III    llf   i-:i:-i  .   limn  \vi,    immli  .1    liV     Il.i  urtv.    OJ     I !  |l-  li  Vr   IIM'U   wIlO  took  by 

mistake  a  solution  of  arscni  MM  Acid,  one  of  thorn  was  found  stretched  on 
the  ground  with  the  inferior  extremities  paralysed. 

In  a  ease  of  «' mam"  poto&ing  retried  by  Dr.  Coqueret.  E) 
persons  ale  h\  mi  "take  ;m  uaksOWO  'pnnlity  of  UM*ai0UI  acid — two  of 
tliitii  *  nl*.  Mtill'-nd  slightly,  'ml  the  third  severely,  vomiting  OttftUTiog 
■•-t  immediately,  ami  ("ntinuing  with  fwquemy  unl.il  thn  end  of  the 
fourth  il;iy.  Two  hours  afu-r  swallowing  the  poison,  the  pitimt  Look 
tin:  bydratod  oxide  of  iron  as  nn  intidct*  On  tin:  .sixth  daj  11."  re  •>•■  n 
stupor  and  a  aemideliriouo  state,  with  an  eruption  of  a  pustular 
compared  to  1 1  ;i  p.o     "i'i  ptouttotttlMitdmoBtw 

1.--  until  il:i  lifhvnth  d»y,  whmi  tiny  di!nini.Oinl,  uitd  ultimately  the 
nt  recovered.  In  a  case  related  by  Tardicu,||  in  which  a  person 
died  on  the  eleventh  day  from  the  effects  of  tho  poiaon,  towards  the 
ftnd,  u<  |  specially  msrked  lyinjitom.  there  was  noted  hypenutthesia  of 
the  inferior  extremities,  so  ihaL  the  least  touch  was  painful. 

$  729.  Abecncc  of  Symptoms,— In  &  few  cases  there  liavo  loen  a 
remarkable  absence  of  symptoms,  ami  this  both  in  BUS  ttd  animals. 
Seven  horse*  were  fad  with  oats  accidentally  mixed  with  arscmate*of 

*  Journal  aU  Kan  nUr  MontU,   17M,  t.  iv.  p.  368  ;  TVnlieu,  op,  S*.,  OU,  xiii. 

p,  «0. 

t  "The  Aetlou  of  PoIsonB/1  Wilt.  JVatw..  Wit 

;  Jonrn,  .  17A3,  p.  3fo;  TtrdiBD,  "?'■  cit.,  Olm.  xir.  p.  431. 

|  Jaunt.  *te  Connaiu.  .Uerf.  Chimr?.,   1839,  p.  Ififi  ;  T»rilleu,  op.  e«.,01«.  xv. 
p.   iH-2. 
I  C^  sALj  Oh».  xvu.  p.  «8C 
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mxIo.  Tho  first  cuccutubcd  throe  hours  oiler  taking  the  poiaoa,  without 
having  prvwriUtl  any  tympiom  whatever;  he  fell  milder ;'y.  Mid  In  » 

rJiurt  Lime  expired*      It   h  ttlftlttd   V  Orl'iUI  that  ■   woman,  age  1 
expired   in  about   twelve  hours   from   ft  large  doeo  of  aracniou*  acid ; 
there  w«re  the  usual  potf-nwrUm  appearance*,  but  in  lifo  no  aign  of  pain, 
no  Tomltinp,  ami  hut  little  thirst. 

J  7.10.    Slow  FoiBOIlirjg.—  [  O&iog  lma  boon  cauacd  at- 

by  arsenical  wall  paper,  in  the  manufacture  of  arsenical  pigmcota,  by 
admixture  of  mnaU  (UZktftfM  of  arsenic  with  nit  or  other  001 
find  repeated  small  «1  ■  »***  <  I  n\  •■  '« 'i    n»il  fnr  criminal!  Dg  ft  fftt 

1 1  hi  cart  intended    to    mutilate    dietnae    /run   ii.il-ural   muwa      Ti 
produced  by  small  fa  it  dose*  may  tlowly  MM  ^niatui 

ue  it  w«n\  thoao  produced  by  largo  amount* ;  but,  on  tho  other  hand, 
thfly  may  1w  different  and  m  hi'  ih»»rrihrd  ntlirrwiftfl  than  aa  ■ 

general  condition  of  ill-health  and  malax*.  In  auch  case*  there  ia  low  of 
appetite,  feoblenoM,  and  cot  nnfrvquontly  a  alight  yellowneese  of  the  akin. 
A  lmriy  r.,i  a  boa  *  lofattoa  of   u 

•oiitiuiHiUM]  ,    .  :!.i:.-,  i  ■    .  ii    ii.:!. in.  in  it^n  nf   tin-  r,v. 

H  II  a*  of  the  nacal  mucouo  membrane-  the  pnttont  complains  of 
"always   hiving   n   cohi.  tnflftwii)  '  n   q!p>   ufTocls  th* 

pharynx,  md  may  exUnd  to  Ui*  nir*i *»«*£*«»,  and  era  to  Iho  Itmj 
tixsuv.  At  tl»'-'  MOM  ftOM  loOIi  ■  OfttB  MOD  uu  vxanLln'rii,  uhicli  liaa 
received  n  specific  namo — "tceemaantfiTtieal*."  Still  iti  D  is  pnc«nf 
pirns  aro  aoro,  at  time*  lacerated.  In  chronic  poisoning  by  araondo, 
nervous  symptom*  are  almost  cuu»tAnt>  nnd  rxhibit  great  variety  ;  lher* 
m;iy  be  numbneaa,  or  the  oppoeite  condition,  Lyperaathrai.i,  in  the  ex- 
tromitioa.  In  certain  case*  minting,  pftroeia,  paralyaia,  and  sometimes 
convulsion*  occur;  tOVinXe  the  ond  a  aort  of  hoetfc  roots, 

nnd  thi  pntii-nt  dies  of  txbtlisti an 

$  fSli  Tho  Maylirfck  Caso,;  Tim  KeyVrfek  twn  may  l>«  considered  an  example 
..(  Miwiiiiu^  ntondlai  oral  i  "i.  .  lei  ibli  pari  i  ol  timfl  :  Mr.  Janu  i  Maybi "k,  t 
Liverpool  cot  ton- broker,  Ufct-J  41*.  Dan  u    \miui    ...  lady, 

■g*d  '/I,  Tlicy  h»<l  two  rliiMnm,  Tli*  BexrJsp  proved  an  iinhn[rp^-  imp  n..i 
two  year*  More  Mi  d«sth  In  Way  1830  th»y  hsd  oecapiod  two  npnrau  worn*. 
Hwcn  week  i  ho  for*  tho  hn«l>ntm'«  death,  Mr*.  Mnybrick  wont  to  London  on  a  fala* 
prcUxt,  ami  livol  |bff  aoiue  dnjit  lit  an  boftl  .  0  I  B ■  .  ■  ;■  I  91  wife  "f  tnoUirr  nun. 
Twi»  dity*  after  her  i<>tmu,  Mi.  aii<1  Mis  Matbrlok  attciidol  fcha  (naiid  Naliuuai 
race  aiectiiu.  and  Uwra  ft  aarfooi  imarrvl  aroa*  Iwlwwn  them  nopaottftg  tlic  man 
with  whom  aho  had  eohalutcd  In  l.nnl>!i  ;  they  r.'tiirnr*!  U\*w  tha  r*-- 
•oparatolj,  sod  •!!«•  *Upt  n[urt.  KftJGE  day  an  apraront  rvcondllaUon  towk  pluca 
throa^i  Old  iiitarvuution  of  Vt,  Kullur,  tliu  family  madiuU  ■tuiulant 

•  BouWy  (Jauuo),  Jinn.  cTUiy,  ct  +  Mh/wL,.,,,  1834,  U  xii,  p.  M$. 
"t  Tomei.  OU.  Iv\  p.  514. 

7  "It*  nfajlirir.k  Trial  nnd  artftOlaal  Poltoclog,"  by  Thoa  Sttreaton,  M.  D., 
Uw/tJJi+p.  Op..  1869, 
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Ou  or  about  April   IS-19th,  1?8J»,  Mrs.  Mayor  r  ratj  arsenical  By-papcr*. 

Ou  April  13-2011:  Mi.  V  ilcl  Luudou,  ami  0OBwIt»d  Di.  Kulhir  fur  dysphasia, 

wlin  proscribed  dux  vomica,  acids,  and  miM  remedies  (but  no  arsenic) ;  m  one  bottlo 
of  mndimi",  OHr.n.i!). >  ntdt  atworrHag  to  Dr.  FuUnr'si  pn-wnption,  itimIh  m 
mbwojuciitly  found. 

Up  to  Saturday,  April  2rtbf  Mr,  Mayhriok  wu  in  hi*  asaal  health  ;  howu  then 
DOnbftdj  ttd  »'»  l1"'".  :">  I  l'r''I  ■■ti'Mip:i  ;  ho   tolJ  bit  clerk  ha  hail   been  an  hour 
In   thu  wiik-r  <-W't,  but  whether  fot  dianbaa  or  consupiii'j-i  du.  .  In- 

aarntal  th*  symptom*  u>  mi  uvrrdosoof  FuIIrr'i  OUdldMb  About  this  -late  Hy- 
po-Mr* wi  !■<  f.iitnil  by  tho  servant*  soaking  in  Mm  Ma/brJ th  -  bodlttoa  In  a  tft 

..  earvfully  covered  up.     On  the  UVth  she  agnin  purchased  two  down  flypaper* 
from  another  I'lirmwU     On  April  2Mb  Mr.   Uajbrfoa*  wn*  sick  and  HI  ;  nt  11  a.m. 

in.  Bi  nnin|»iiKvi  mi  Ballad  in ,  Mi.  U  tybrlok  •-  nplafoed  of  *  posnlbr  sensation 
■bout  hl»  h«urt.  anil  nu<1  lit'  wu  in  drend  of  pnralyws.  He  attributed  hii  illness  to 
a  mODfl  I  »p  "i  "■  I  ifc  ■  I  ,1f«H»  hn-nkfaM.  Ou  Ehfl  following  day  hi  I  1 1  httttf,  and 
on  tii.-  BOtfa  «tiil  improving.  Un  May  l*t  Had  Vnd  Mr.  Maybriek  wont  to  Ul  oA  I 
Uhl  111  ■"bull  both  days,  otTn-vBlenta  food,  prepared  it  home  and  warmed  it  hit  office 
in  a  new  saucepan  pur*:ha*od  for  tin:  occasion  ;  on  ouo  of  tbcaudnv*  lot  Uitn.li  was 
fui^oltrti,  iiii'l  *■ .»»  vnt  to  Mr.  May brick  by  hia  wife  ,  and  on  one  of  the  two  doya, 

jt  i«  tin!  elW  v\  1 : j" ■  ■  1 1     M:.    M .■lylnirk     i-iiiip'.uim-i!    tluaL   Ilia    lODOb     All]  QOt  n.gi'»io  v»iLb 

him,  and  hoatlrtbuted  It  to  inferior  she  I  •  Ul  fond. 

In  o  jiir  found  at  th»  ofli  I .   Lsd  I B  Vhlob  I I  bad  DOM  BaktO  tbff   .  ItW 

tin  food  *LilI  romaim-d  a iL-  r  Mi.  Mayhnck'a  dualh,  aud  arsenic  was  fuund  therein. 

Un  May  Bid  the  Uit  fatal   illnttt  »vt  in.     It  is  uncertain  what  food  bo  had  after 

..:-     :'.  t.    ■'     ,    li.  ■    v,  .   ll  ■         i    ill      ■:'...  lid    ml      ;h.     .    l.w :..'.-   I.  A!.  II     ;-..:.■!    ti    i      •].         |  It      1 1,1(1 

utati  well  hi  1>.'.  lluuipliicsa  in  tbl  aud  appeared  then  aol  ijulto  »o  well ; 

tu  fon&d  bi  D   ll  n.i.liii/lir  loBvisg  from  what  ho  thought  was  i^vero  a-eiatien  ,  thfl 

pati*nt  4ai<I  bo  had  bum  liok  GrODB  rm-ulnutji.      On  Mai  4tb  bi  ff*l  QOtttiBUaUj  *iekf 

uld  bo  retained  on  the  stomach,  but  the  aelutie  pain  IfUfOM  .    >r«  M  iy  Cth 

oj  of  the  sensation  of  a  bair  atickiox  in 
till  tlinml,  mid  of  «  Dltbj  t*»ti!  in  111"  in-i.lli.  Tli"  llinnit  tad  hOJtti  WOW  004J 
illnbtly  rnld.Mied,  the  tongue  wot  furred. 

iin  Mar  Wb  'Iii-iv  <rai  !•  -  otborwfM  uh  BOsdltioa  ny 

an -1  K'nvlor'i  Kwlutiuii  ordered,  but  ouly  a  quantity  oqaaJ  to  ,i,  groin  wu  actually 
ub-ii, 

M.iy  7ll.  lb-   eondithin  naa  impum-d,  bill  lb«  in  ffM  tin  iiiLT<«ac  of  jwwtr.     I'i.\\*. 
Carter  waa  called  lu  conwiltatlori.     The  Tonttlnf  WU  )«a*in>;  away,  and  dlanhura 
Thn  tliroat  waarnl.  dry.  ami  hUwI  ;  tbtN  INN  KaMflaUl  tttODptl 
to  coiujhupan  imaginnry  hair.  iiu  in  tho  •toiimch  M  im-viinea, 

not  e-.i  pur  i  i'ii  .      '   ii  I  :i;  .  day  tho  Bat  >lir-    I  ftf  dmrrb-'  i  i»  raflQgtM,toO 

bm  1  iilinen  actually  aMinga  looao  mott..u.  'l'!i<>  romlt  of  the  consultation  was  that 
Mi.  Uayurl   i.  mut  Iiare  Uk-u  nil  I: ink. 

Ol  the  ath  n  profewlonal  nur*.-  tonk  obaTga.  During  the  nth  and  9th  sarura 
l.'iu  .inn*  at  In  u.ili  .1  ini,Mi(  ma  bl.t-nl  win  h(iv-tvm1  111  ili.t  1 1-  .i«.  Xow  arsenic 
WM  smpecttfd,  !bv  BribO  Was  "i  tfiiin--i  I  v  I  Jr.  Hninjbivy-,  and  a  roujjh  analysil  waa 
mmlr  of  •sinin  Keovea*  food  wbuli  tin-  BAlloal  bad  tern  talcing. 

The  psttUttl  .ii«'«l  on  tha  10tht  at  8.3C  I     I 

Tho  porfffWrtewi  apjnutanei**  PrtJCI  *•  feUoWfl  :— 

Tbl  bODflll  ffM  datki  tho  top  nf  the  gullet  slightly  ltd,  but  otherwise  healthy, 
SATO  at  the  lower  Ofidg  fffaafi  Ul<  B  :.iliraim  wui  gslatmona,  and  was  Uotted 

ornr  with  blade  -ini*.  like  frogs'  spawn. 

'I'b'  ■  mall  slmllow  nlr««r  in  :K.  mucous  membrane  of  tho  larynx  st  the  back 

of  the  oplfilottis.     The  tnc  uiaiKiu  nf  tin*  epigluUia  waa  rough  and  arwlpd  ;  and  on 

lor  aspect  of  tho  cricoid  cartilage  there  were  two  small  re*l  patchaa.    In  tho 
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atomaeh  war*  from  t-€  01*.  of  hr  At  Ike  oardiftO  «od  tWt»  wa*  a  Uff» 

Ttrnilioaral  paaefa,  iftfataperaej  litre  4n<l  tber*  with  uxiaJl  ikfkwokyTuoin(»fokf 
of  by  Dr.  EUmpfarera  u  *  flew- bitten  apT**ranoc> ;  to  tlii*  followed  ft  rK*-ia£jtn»l 
a\mix,  and  t;imr  Un*  pyloric:  oriGo*,  and  «Uii"  .   **•  ■tttrtio*  Iff! 

Inflamed  portion  of  monoiit  membrane.  In  ike  mull  lateatine  iU  mvxnuincnitmiM 
«-aa  red  sail  inflamer-l,  fr«m  S  inrb*»  btkv  tfci  |'J»MU*  t«  abotst  *  re*t  downranU. 
Abont  15  or  20  IWt  lowar  down,  ■*_*.,  ft  littla  b*low  tk«  iUonrcal  Yalve.  tb»  mucoos 
membrane  waa  actia  inflamed  to  a  leaner  extent  ovor  ft  §\mct  of  ftWnt  4  fwt  j  ta* 
<  »J  '-»r  tuc  return  wiu  i\mj  ml  and  inlUuifd.  No  anemic  *u  fouad  la  ta* 
■tarflHdi  or  it*  ojnteuit,  m  in  the  »plcro.  Anenic  tu  pfcacut  in  tbe  li  Tee,  in  the 
itib*«ttnret  and  tn  tlit  kidney*.  The^naritltj  aeparaUo!  a]trtfefbarfttnoant*d  Uonr 
O'l  gnin.  Tbfl  Hvw  mrng h#d  48  «m ,  and  froa  1  ?  * j»  o/  ih«  In-r  O'OT*  grain  of 
araonlc,  reckoned  u  Aa/)|(  vu  *ej.>4ratad. 

The  *holo  conrw  of  lit  &jTupt*>n>e  and  tho  perfmortVai  ftWrlnliw  Al,owed  tfeeU 
tbc  decc*»c£  dird  f:i'in  m  irritant  poim  ;  Bud  f.-mu  llio  fact  uf  &  until  •(OAUtl'.y  of 

imnk'  harlnp  t*eii  found  tn  the  body,  there  can  be  little  doubt  but  thftt  tiio  powoa 

W**  anwnfr.  Tin*  ■IB|r*0aa1  Mil  wwirwliat  Atinnmlnii*,  but  tint  mora  to  thtx  E> 
other  ntcnnM  ca*e*  of  liodnnbted  araentoal  poisoning.  Tbl  fact*  tint  t*a4ad  tn 
connaot  lha  aocn**4  witb  tli*  death  wwre  **  Wlm  i— On  tb»  niabt  of  eithee  May 
LOtfa  M;  l  M  v.  Li  ■  I.  mu  obacrred  to  rrmave  from  the  Ublo  an  Of  wd 
i  of  Valentine'*  meat  Juice,  and  uVt  it  Into  an  inner  droattojc-Toorn,  »nd  thvn 
replace  it — llie  ftcU  liting  »i:rr*ptiriciu*.     I"  r*jiU'-  "A*  olaarrad  fan  t»kr  it 

riiher  from  I  ol  bat  tirr-iinn-gown  or  from  an  inner  |«vkn.    itie  minx  o* 

tht»  |rtrk-t  w»t  fcaod  to  b*  iio]««fnat«d  witb  Ak,<>..   Tbe  juice  «w  foood  to  contain 
O'Dgmlu  AftjOj,  and  tbt  lipoid  w\»  uf  |«4M  gTaTttfUian  commerciftl  juto* ;  it  ha<l 
I-roUblT,  tkcrvfore,  l-een  diluted 
TIik  folUvtnfj  it  a  li»t  uf  tliirur*  wuULniiig  anriiie  :— 
I,  Sim.  Mft/brii-Il  u  dretotiiy-urtwn. 
-'  ..  ftpmi.. 

3.  A  !uiiiIk*Tv!u#f  n-raj'p  ■:    »r'>iiinl  &  i- 

4.  Pftoket*rftr»cnio"foroftti."   (Arwhiou*  w-bl  mixed  witbekircoftL)  Tumbkr 

oontAining  milk,  with  hftiidkertbief  noakint;  in  it  i  at  leaat  20  Rroio*  of 
AftjO.  in  tlio  tumbler  mixed  witb  cbartoal. 

6.  A  ; i i  ft  hAii»lLnr»-lii.  (. 

C.  A  bottle  conUinin^  a  itrong  »oloUon  of  araeniouft  acid  and  tortrrl  grain*  of 
mi  liwwtT*!  arw  i 

7.  A  limn    lfi-20  arrAiii*   of  Aulid  atacnic   and  a  few  drojo  of 

■SvtSoBi 

5.  A  Mara  I  "(I  imluliiin  nf  jrwiiioiih  add  am!  mm*?  wilid  am-nbmK  acid. 
V.   Valontlne 'i  moat  juice. 

10.  Prion'*  Rlyoorin  ;  g  Rniin  in  tbn  whole  bottle. 

11.  A  bottlo  containing  0*1  iTM'"  ofarHJiiioim  IAmL 
IS.  A  bottlo  flora  Mr.  Majrbricko  office  containing  a  few  dropo  of  medicine 

■I  by  I)r.  Fiilki  I'lri-iilt'dly  aneuical), 
13.  Jiur  from  tbe  oltloe  with  remain*  of  food. 

H.  HmliiiKmr  frntn  fmjinl  vt.r  and  lavatnrj'  drain  containing  AftjOp 
Mr*.  Maybrick  waa  convicted,   but  aftorwarda   tlia  Mntenoo  wan  eoumutod  to 
penal  ecrvitudv  for  life, 

J  ?3J,  Font-niortem  Appearances  in  Animal*.     J\  Hugo*  hna  m*4o 
aome  rain u to  roeearchea  aa  to  tho  pathological  appaaranc*?*  notwi''. 

•    Brilraijf.  zht  Piilhtilogif.  Atr  tt£tden  Arkmikreriji/tviiij.,  Arehir/Ur  rjjirr.  FudtoL 
it.  Pftart*<iX-vl.t  Leinalg,  188^. 


aniinula.  Ilia  nxpcrimatiU  ware,  mule  on  seven  dogs,  right  guinea-pigs, 
BVQ  rabbits,  two  pipcon.«,  anil  five  cats — nil  poisoned  by  arscnious  acid. 
According  to  Hugo,  oo  far  as  theso  animals  wore  concerned,  changes  wore 
nunc  eoustant  in  the  iiitostine  than  in  Utl    ton  U  II 

Stomach. — Chuugua  in  tin:  D  I  tOU  membrane  were  especially  uuLictal 
in  tlio  gnat  curvature  and  toward*  the  pylom*  ;  tl":  pylorus  iteelf,  and  a 
part  of  the  cardiac  portion,  ren  "<-hsnged.    Ihl  EDtlCOQl  membrane 

in  dop  nii'l  aril  ma  r«'«l,  villi  a  tingo  of  Mm — in  many  case*  the  redness 
was  in  streaks,  with  injection  of  the  eipillarie*.  The  stomach  of  plaut- 
eatcrs  was  leas  ultorod,  and  a  microscopical  examination  of  the  mucous 
tissues  did  not  ahow  any  fatty  change. 

The  Intestines— In  doge  and  cau  dmnges  were  evidu.i:  in  rabbit* 
and  guinea -pipi  they  were  not  so  marked,  but  the  intestines  of  the  Inst 
were  extremely  tender  and  brittle,  very  moiat,  and  filled  with  a  shiny, 
aeroua,  grey-whUe  fluid ;  DSVVthalaM,  Ihl  chingsi  in  all  these  aoimfllfl 
appear  to  be  of  essentially  the  same  nature.  Tho  moat  striking  cffci  t  [| 
the  shedding  of  a  pseudo-membrane  ;  in  quite  recent  caaea  there  ia  a 
layer  of  from  1  to  1}  mm.  wide  of  a  trUUptNIlt,  froy-spawn-like  jelly 
rilft nking  the  intestine.     In  Inter  ataxca  it,  hr  i  i)m  i  •  r,  while  ikc  i 

sioually  it  rceomhlca  a  diphtheritic  ■  ■  ..ihLfi.m,  The  mucoua  membrane 
itself  ia  deep  purple-red,  showing  up  by  tho  aide  of  tho  peoudo-mombranc. 
With  ragard  to  tho  villi,  tho  epithelial  layer  ia  detached,  anil  the  capillary 
network  filled  with  blood  and  enlarged. 

The  Liver. — Hugo  met  only  occasionally  with  fatty  degeneration  of 
tho  liver,  but  there  waa  mor):< ■«!  i.mI  >-is  of  tho  epithelium  of  tho  gall- 
1  lid  [at  oj  dl  ; ■-.  A  fact  DOfi  prominently  noticed  before,  in  (.it  all  event*. 
in  dog*)  a  serous  tiniiwuihitiuu  into  the  pleural  sac  ami  uu  tr  edema  nf 
tho  lunge  ;  the  exudation  may  ho  excessive,  so  that  moro  than  100  c.c. 
of  serous  fluid  con  bu  obtained  from  ftb*  tboiASj  then  i«  aUto  usually 
mud)  fluid  in  tho  perieardhim.  In  two  of  HiignV  experiments  there 
was  fluid  in  tho  cerebral  ventricle-*  |  and  in  all  there  waa  iricrcoaed 
moisture  of  tho  brain  substance  with  injection  of  tho  capillary  vessels, 
especially  of  tlia  pin. 

§  733.  Poat-tuortem  Appearances, — A  raxoukabk  prajwnnliiiii  of  thn 
body  io  commonly,  but  not.  constantly,  observed,  When  it  does  occur 
it  may  have  great  significance,  particularly  when  tho  body  ifl  placed 
Under  condition*  in  which  it  ought  be  f*xpeeted  to  decompose,  rapidly. 
In  the  celebrated  Continental  cuae  of  the  apothecary  Sjhrirheit 
(187G),  Speichert's  wife  waa  exhumed  eleven  months  after  death,  The 
coffin  stood  partly  in  water,  the  rorpm-  wag  mnmmifiiKl.  The  organs 
rontnined  taenia,  llm  rOuiirhvijd  earth  no  anvuiir.  H,  Koch  waa  unable 
to  explain  the  preservation  of  the  body,  under  these  WfriWOBSj  in 
no  other  way  than  from  the  sffbot  of  aracaiio ;  and  this  circumstance, 
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with  others,  was  an  important  element  which  le<l  to  the  conviction  of 
Spaohtrt. 

When  arseniou*  arid  i*  avnllowrd  in  snrntancft  or  anliitinn,  the  moat 
marled  choiutf  Is  that  id  the  mucous  mcrjibnm-  of  the  «U>id»c)i  and 
iBtcatinea ;  and,  even  when  the  poiwn  has  h«n  absorbed  by  the  skin, 
or  talon  in  any  other  way,  there  may  be  a  very  pronounced  inrlammatoey 
action.  On  the  other  hand,  Ohm  i*  occasionally  absent.  Orfila  *  relates 
a  cam  in  which  a  m  I  thirteen  hours  after  having  Ukcn  ISgrma, 

of  arwniou*  aenl  !     ■  Thn  mucoua  membrane  of  tho  stomach  presented 
whola  extent  no  trace  of  inflammation,  no  redness,  and  no  altera- 
r    ii  nf  texture."    M  my  othm  oirailar  cases  are  tin  record ;  ami,  airardfag 
to  Harvey's  statistic*,  in  1j7  ibout  18*2  per  cent.)  presented  BO 

lesion  of  the  stomach. 

The  usual  e.hangea  produced  by  araeninu*  add  may  be  studied  in  !',.. 
museums  of  the  London  hospital*.  In  inn'*  Hospital  Muwum  tlscre 
are  three  proparatione.  In  preparation  179SC  ia  seen  n  large  stomach 
with  tho  mucous  membrane  at  certain  points  abraded,  and  at  the  great 
BOVVBture  tli"  whole  coats  are  thinned  ;  St  Is  also  BCmawluU  congested. 
In  preparation  I798'u  is  a  portion  of  coagulated  lymph,  from  tho  atom 
of  a  lad,  aged  H,  who  had  taken  accidentally  a  piece  of  cheese  charged 
with  aneniona  acid,  jn-ep:m  1  (<>i  tin  pi  ji-.,,.  ,,|  <l.---r<<ying  rUs.  Ho 
lived  twenty-eiijl  I  DOHA,  ftfid  presented  flu  ndbuij  symptoms.  Tha 
lymph  has  a  membranous  appearance,  and  the  rug*  of  the  stomach  are 
impressed  upon  it.  It  is  said  when  recent  to  have  presented  numerous 
bright  bloody  spots,  although  there  wxi  no  risible  breach  of  substance  on 
the  surface  of  the  stomach.  The  mucous  membrane  of  thn  stomach  la 
slated  to  haTe  been  injected,  and  there  was  also  diffusa  injecti-m  of  tho 
duodenum.  Preparation  1798*"  ia  the  stomach  of  a  person  who  auzv; 
thirteen  hours  after  taking  n  fntal  dose  of  araonimis  laid  ;  ill 
same  museum  tin  c  ia  a  wax  model  of  the  appearances  which  the  frail 
preparation  exhibited,  showing  a  large  oval  patch  coaled  with  mucus  and 
tho  poison.  Tho  stomach  was  Intensely  inflamed,  the  cswum  injected.   Tho 

rest  of  the  intestine  was  healthy 

In  tin-  nniv-Uii,  of  I'.iivi.  ity  College  there  are  two  pr»?j.>n* ' i' -n-.  mie  \ 
exhibiting  intenac  Dwelling  and  congestion  of  tho  gastric  mucous  mem- 
brine,  which  it  of  a  perfectly  vermilion  colour.  Anothor  preparation 
(Ko.  2868)  hIhiwk  the  sAot  of  a  «  of  arsenic  on  the  stomach  ■ 

there  are  si>oU  of  arborescent  extravasation,  and  alight  congestion  of 
tho  summits  of  the.  rugre,  but  in  other  respects  it  is  normal.  There  is 
alao  a  east  of  IVyer's  patch  ex  from  thn  anmo  cose,  showing  great  pro. 
minenco  of  thn  gland*,  frith  some  injection  of  thr  iriir-iimd  mnmus 
membrane. 
*  Toms  i.  0l».  v.        +  Thii  preparation  at  tat  tlrua  of  my  visit  hail  no  number. 
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lu  Si.  TI1011W  Hospital  there  w  an  irilereatiug  pttpnTtttfon  (Nit.  8) 
showing  the  tfwtric  uiucoue  xncmbrsno  dotted  all  over  with  minute 
ulcers,  nono  of  which  havn  nn  inflammatory  aone.*  I  hava  not,  how- 
ever, pnon  in  nny  mu*rnm  a  preparation  of  the  enrinuA  emphysematous 
condition  of  tho  mucoua  membrane,  which  has  more  than  oncn  been 
met  with.  Kor  example,  in  a  caso  related  by  Tardicu.t  Schwann,  n 
labourer,  fltd  fron  thi  •■fleet*  of  arsenic  bl  tlnrtysix  hour*.  Th" 
autopsy  dm w>- 1  kbit  Qui  raucous  membrane  of  the  stomach  und  • 
intestine  woe  covered  with  n  |mHy  coating,  and  was  elevated  in  nearly 
its  wholo  extent  by  bullm  filled  with  gnu,  forming  true  o.rnphyiiomatoufl 
•wo I lingi  which  encroached  uj-on  the  diameter  of  the  intestine.  HMN 
was  neither  redness  nor  ulceration,  but  the  mucous  membrane 
softened. 

Mm-  mitlmr.-nw,  many  year*  Ago,  at  UarnardCn  ll.\  m     ■' 
a  genth'rn:i:i  wlm   Had  Cram  UN&IO.     Tn  thlfl  QSM  tlif  mneon*  membrane 
of  tin'   stomach    presented   :i   | x:<:ti1inr  appearance,  Imiug   riwMird  In  if  .ml 
there  by  little  blobs,  and  very  slightly  rsddsDtd 

g  73 1.  Tho  inflammatory  and  other  changes  rarely  affect  the  gullet. 
TVvlic  ♦  never  olwervod  inflammation  of  the  asophngus  as  nn  eflect 
of  uraenic ;  hut,  when  arsenic  is  swallowed  in  the  eolid  state,  as  in  the 
suicide  of  S  mllUM,  Kraphically  describe <!  !>y  I 'i-fila.g  it  may  he  affected. 
In  Souiilnrd's  cam  there  was  a  vivid  injection  of  the  pharynx  and 
gullef.. 

In  E&ft&y  instance*,  when  tho  nreenic  has  been  taken  in  the  eolid  form, 
the  crystals  with  mucus  and  other  matters  adhere  to  tip 
brane.     I  hove  MSB  "i  the  rtODHMftl  of  a  horse,  poisoned  by  nn  ounce  of 

ur*eiiii\  mi  i'M|i  i     !'•  "Mlmij.'.i-  nf  lli^.       Tlit;  iuil.ii;iiii:i:Mi\   rhaiigCS. may  CO 

1  n ,;.ny  months  after  death  owing  to  the  antiseptic  properties  of 
:i:  rnicj  nevertheless,  great  caution  is  necessary  in  giving  an  Opfalton, 
for  there  i*  nflim  ■  remarkable    mlm ■■>■    in<J uc-**<t    by   pntivfitrtive   el     i     ■ 

in  healthy  stomachs.     CftsncrJI  on  thi*  pi  int.  ray  justly  observes: — "If 

n..:  :ut.  i«;..  ipnii  l.-'].'-ilctn  r,  inwlmh  the  inlbiTi.nml  >ry  ftd&MI 
of  the  maoOOl  DOnbl  Bfl  of  1.1  ip  fcVunneli  wn*»  to  ha  reengnUed  aft/«r  nfal 
mouthy'  bitei  limit,  and  if  T:i)b>i  \  \U->  two  « :ws  in  which  it  was  oWrved 
nineteen  and  twenty  one  months  after  death  respectively,  thio  is  in  eon- 
trndictmri  "f  nil  tfcftt  T,  on  D]    part,  h:iv*  -ciTi  In  the  very  nnmerou* 

exhumed  OOtpsSS  examined  by    mr    n     rsItUoil    to    tin-   gndaal   pi-o^rr** 

of  putrefaction  and  of  saponification,  and  I  cannot  help  here  suapcot- 


•  la  a  case  related  by  OifiU,  t.  i.  0)m.  XT.,  ilmlh  rtaulUil  from  the  outward  appli- 
cation of  arsenic  ;  the  aiueoai  meiubrauc  of  the  stomach  nos  lutuial  iu  colour,  but 
tlwnt  ITSfl  fniir  OJOfJI,  SOS  OfVfetcfa  ITU  60  St  OtfSMM  in  iliwm  !.■; . 

+  Op.  e*l„  Obs.  i.  p.  4Sa  :  Phtl,  Trow.,  ISIS. 

%  T.  u  p,  310.  aOikA,  vol  ii.  p.  420. 


55* 


POIROXS:  THEIR  EFFECTS  AXr>  PETECTIO!*. 


l§  735 


iog  a  confusion  with  the  putrefactive  q  redness  of  tho  wncou* 

moinbi 

If  examined  mi.  •.,  ih..  live-rand  kidneys  show  no  ttlftl 

sure  a  fatty  dugcawration  mid  inhltiatiuu  of  the  epithelial  cells.  In  the 
muscular  aubstaneo  of  the  heart,  under  the  cod*  bet*  il  almost 

constantly  noticed  ecchyraosis.  In  the  moat  acute  cases,  in  which  a 
tliiili-i  li:irr!nni    )i:i      rit:.  KiifTiTCt,    thu  blood 

thickened  from  loss  of  i  menta,  and  tho  whole  of  the 

orpin*  will  presont  that  singularly  dry  appearance  found  in  all  ca.«< 
wlii.-h  there  haa  boon  n  copious  draining  away  of  the  holy  fluid*,  [fl 
tin-  Miii'.'utii  toTSl  t'i  arsenical  poisoning,  the  vessels  of  "h"  bnlo  hftW 
been  noted  as  congested,  but  thi»  OOflgMtEoa  ia  neither  rnarkod  nor 
pathognomonic.  Among  tho  rare  pathological  changes  may  be  classed 
gJOJelfw,  m  wliifii  the  whole  tongue  haa  swollen,  and  i«  found  «o  largo  oi 

almost  to  Ull  the  mouth.     Tln>  hi-  ■ u  MCplaisadfl  in  0&6CM*,  us  caused 

by  solid  araenious  u<: i. i  iWin;  !,<vi.  I. -ft  i  1  itr N-  time  in  the  mouth  !• 
swallowing  it.     '  tp  the  other  hand,  it  has  alao  boon  observed  whci 
poiaon  has  boon  ahaorbod  from  i  cutaneous  application.     "\Vhonsr*»iiic  haa 
been  introduced  into  the  vagina,  the  ordinary  trace*  of  iiithnmn.i 
hm  been  .wn,  and,  even  without  direct  contact,  an  inflammation  of  tho 
male  and  female  sexual  or^nua  haa  been  recorded,  WrtWiffing  so  for  aa 
gangrene.     As  a  rule,  putrefaction  I*  remarkably  retarded,  and  is  an 
ally  slow  in  thosa  organs  which  contain  arsenic ;  so  lii.it,  if  the  poison 
haa  been  swallowed,  the  stomach   will  retain  it*  form,  ami,  even  to  a 
certain  extent,  its  natural  appearance,  for  an  indwiii.t.  pirfod     In  OOtpSM) 
long  rmrical  of  persona dying  from  arsenical  poinuuing,  the  ordinary  pmcoaa 
of  docny  gives  place  to  a  saponification,  and  ouch  bodies  present  a  striking 
contrast  to  othcro  buried  in  the  same  graveyard.     This  retardation  of 
putrefaction  is  what  might,  •!  prfor^  be  exacted,  for  araenio  hoi  been 
long  in  inn  :v«  :i  |iri*erviiti>  •■  ol  m  unir  tiaMies. 

g  735.  Ph>-aiological  Action  of  Arsenic.— The  older  view  with  regard 
to  tho  essential  action  of  arsenic  was,  without  doubt,  that  tho  effect*  wore 
mainly  local,  und  that  death  ensued  from  the  corrosive  notion  on  the 
stomach  nud  other  tissues— a  view  which  is  in  its  entirely  no  longar 
accepted  ;  ncvorthclce*,  it  b  j  rrf<<tl>  ton  thftt  arsenic  haa  a  corrosive 
local  action  ;  it  will  raise  hlistora  on  tho  akin,  will  intl  dim 
mucous  membranes  with  which  it  come*  in  contact;  and,  in  those  nijud 
esses  in  which  extensive  lesions  have  been  found  in  the  alimenl  u  j  i 
it  can  hardly  be  denied  that  iriHtancee  of  death  have  occurred  moie  from 
the  local  tl i:.n  I  .tntional  action.     In  tho  vsat  majority  of  cases, 

however,  fhttl  tl  certainly  insufficient  lecal  act-ion  to  account  f"  ■  h-it.Ii, 
and  we  inn.  I  Mte  tho  lethal  result  to  a  more  profound  and  intimate 
effoot  on  tho  nervous  centres.    The  curious  foot,  thut,  when  arsenic  is 
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absorbed  from  u  cutnueout  uurfnt'e  or  from  it  wound,  the  tnueoua  mem- 
brane of  the  stomach  iuflmii"-,  b  '  vplaiued  by  the  absorption  uf  thu 
arsenic  into  th«  blood  and  it*  WpoXtti  a  b.r  the  niucotw  membrane,  in  iU 
possaga  exerting  an  irritant  action.  The  diarrhea  and  hyperemia  of  the 
internal  abdominal  urg.irw  have  been  referred  too  pnrnlysisof  thesplnnrh- 
nii;  nerves,  but  Esaer  consider*  them  due  U»  an  irritation  uf  the  ganglia 
in  ill.?  intestinal  walls.  Bin*  has  advunccd  a  now  and  original  theory  aa 
to  the  action  of  nr*enlout  acid ;  he  consider*  that  the  protoplasm  of  tho 
c«Ufl  of  nttiy  tissues  pococoo  the  power  of  ocldl  In  umdoin  acid  to 
arsenic  acid,  mid  this  arsenic  acid  is  again,  by  the  same  agency,  reduced 
to  arxcrioua  acid,  in  this  way,  ly  flit  alternate  oxidation  and  reduction 
Of  tin*  UMOiOQl  acid,  the  cells  are  deeompoaod,  and  a  fatty  degeneration 
Ukvs  piece.     Thus  arsenic  cuiuhm  fatty  change*  in  tin*  liver,  kidney,  ml 

■  'tln-i ■  !■< 'IK  1,;,  .i  jir-i  :«»m  !•  i i w action  of  phosphorus.  T.  Araki* 
aUo  consider*  that  bottl  UM&Ia  and  phoaph"in  oxidation,  and 
point*  out  that  lactic  acid  appear*  in  thfl  arine  when  either  of  ll  < 
poisons  are  taken,  such  acid  being  the  Wttti  uf  inMiHirieutoMdutiun.  A 
notable  diminution  of  arterial  presenile  has  been  observed.  In  nn  experi- 
ment by  Hugot  03  gnu.  of  A$JJA  vra«  injected  intravenously,  tin? 
i;oiiii:il  iii'ti'rinl  p  ream  re  being  176 BUD.  TtBB  irinulc-  ;i(tn  b  JtoUttl  Mi" 
prewiro  sunk  to  47  mm.;  in  lixteen  minute*  il  iig<\in  rose  to   1.7  niui. 

I  ■■nun  Latin  iction  of  arsenic  does  not  occur,  llebra  has  given,  in  akin 
diaoasoa,  during  many  month*,  a  total  quantity  of  12  gnu*,  without  evil 
malt 

g  730.  Elimination  of  Arsenic— Arsenic  is  separated  especially  by 

tho  urine,  J  then  through  tho  bile,  nnd  by  tho  poropiration.     The  oruption 

i  observed  on  the  skiti  has  been  referral  to  tho  local  action  of  small 

■  pianLitie*  of  iintiuiii:  in  thin  w.-iy  "•ItuuiuiM.  It  is  found  in  the  urine 
tirpt  after  from  five  to  tax  hour*,  but  the  elhaiuatioii  from  a  single  dose 
1-.  not  tuiD'hrd  till  ii  ]m  rind  ui  ii  >iu  rive  to  eight  days;  it  hoa  olt.-n  born 
looked  for  twelve  dnys  after  taking  it,  hut  very  seldom  found.  According 
to  Vital if  the  arsenic  in  the*  urine  il  not  five,  hut  pmUibly  displaces 
phosphorus  in  phoepho-glyceric  acid ;  pooaibly  it  may  alao  replace 
phosphorus  in  b-eitiiin. 

§  7.17.  Antidote  ami   Treatment. — In    :iny  enae  in   whieli   there   ia 

■  j > i >* ►  r 1 1 ; 1 1 1 1 >  foi ■  :wmnlh(>:  t ivatin<;ut,   fri i ie  hydrate  should   be  adminis* 


•  y.fit.  yhiptiU.  Chrm.,  svii.  311-339.  t  ><r. 

*  An  old  t.'pcnmont  of  Orftl»"»  line  some  proctieal  boariag*,  and  may  h* 

A    t\oj*  wbx  tr^Atei  by  *I2gnn.   of  nnaitinu*  mill,  nnd  nujijiiiod   plentifully 

witli  I i •  j ajd  t«>  'liuil ,  Inn  urine  *ualv«ed  from  tiiao  to  time  during  ten  day»,  gave 
■bumlaut  cvldtuct-n  ofarwuic.  Ou  killing  the  animal  by  hnnic>"K  ""  ^ir-  t«'itU  doj, 
:,<.  irtaWlll  BflttM  l«  ilcU-clu!  ia  wn,\  <<l'  t)"  organ*  or  tlie  hotly  ;  it  had  been,  as  It 
wore,  waahod  cut 
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!  as  an  antiM  «a  task  hydrate  eonwta  the  eolohU  araentnu*  aeW 
into  the  insoluble  ferric  aweuute,  the  ferric  oxide  being  reduced  to 
ferrous  oxide.  It  it  ncecsasarj  to  um  ferric  hydrate  recently  prepared, 
for  if  dried  it  changes  into  an  oxyhydrate,  or  even  if  kept  under  water 
the  name  change  occurs*  so  Unit  (uceunling  lu  the  experiment*  of  Meats.' 
T.  &  IL  Smith)  after  four  month*  the  power  of  the  inoi&t  mast  U 
rodeood  to  one-half,  and  aftor  live  month*  to  one  fourth. 

It  it  obvious  that  farric  hydra  to  U  not  in  tho  tran  sense  of  tho  word 
an  antidote,  for  it  will  only  act  when  it  comoi  in  contact  uilh  iho 
areeniona  acid ;  and,  when  once  the  ponton  has  been  removed  from  ibo 
stomach  by  absorption  into  the  tteeuce,  the  aduiiiiMtrution  of  the  hydrate 
in  absolutely  atelea*.     Ferric  bjdnta  nay  be  rvadily  prepared  by  m' 

.  uUBOnJi  to  the  solution  or  tincture  of  f'.-irn.  chloride,  found  id 
every  medical  man'*  vurgory  and  in  every  chemist's  shop,  care  bcin>*  token 
to  add  no  caustic  excess  of  ammonia  ;  tho  liquid  need  not  be  filtered, 
but  should  be  at  oncu  administered.  With  regard  to  other  method 
medical  treatment,  they  are  siuiply  those  euyyeeted  by  the  symptoms  and 
well  known  chTccU  of  the  poieon.  When  absorbed,  the  drinking  of  water 
in  excess  cannot  but  oJuUt  iU  sJHminntion  by  the  kidney*. 

g"38.  Detection   of  Arsenic.—  The    analyst    may    have   to   identify 
anenio  in  substance,  in  solution,  in  alloy/,  in  wall-papers,  in  earth,  and 
!,  Batty,  reainouo,  or  other  organic  matters. 

Arsenious  Acid  In  Substance.— The  geuernl  character*  of  aranloua 

acid  hnvt    boOD   ilrcui'y  <  l«-riribu<l,  uud  aa<  tlicnucUca  so  marked  ae  to  be 
unmistakable.     The  following  are  the  most  concluaivo  teete  :— 

(1)  A  email  fragment  placed  in  the  aubliming  cell  (p  od  heated 
tu  ibOUt  tho  U  Mp'i Mturo  of  137'T"  (286"  F.),  at  oneo  aublimea  in  tho 
form  u(  an  UBanhow  pOWaBr,  if  tlLQ  upper  glass  disc  is  cool,  but  if 
boated  (as  it  should  be)  to  nearly  the  eamo  tempentun  M  fchl  EOwW, 
characteristic  crystals  are  obtained,  remarkabln  for  their  brilliancy  and 
j.-i'i  ■'!■.■;,.. .ii- !  alouwl  dn  >.■  idtt bi  b an I  -■ ;  a  it  .  The  pxvraillsa  Eons 
i-,  thfl  legi.Kr  >•>  tulo-hon,  but  the  ■hoiuhw  ilod"nilKMlri>n,  Uk:  reottt- 
gular  pn  imposed  crystals,  half  crystals,  deap  triangular  platea 
like  tottthed)  i.  md  Irregular  and  ermfnand  forms,  nil  ooOttlnnully  occur 

(2)  A  beautiful  .uid  ffldUaM  WU  I  ft  fa  bfaftt  of  BtnditMJ — A  small 
hord-glaaa  tube  is  taken,  ami  the  cloned  cud  drawn  out  t< 


knitting  needle.     Within  tin  I  point  of  this  line  part  U  placed 

tlio  fragment  ('.\liirli    snjns  be  nn  more  than  a  millennium')  mid  ;i  splinter 

of  charcoal.  Hue  enough  to  enter  freely  the  narrow  part,  we  shown  in  the 
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figure.  Tho  portion  of  the  tube  containing  the  charcoal  (r)  is  flrtt  bftftftod 
until  It  glow*,  and  then  the  extreme  end;  if  arsenic  ii  prosont,  a  mirror- 
liku  uoaLiug  in  cosily  obtained  in  the  hmmler  portion  of  the  tube  (d). 
That  this  coating  is  really  artcnicul  can  be  established  by  the  behaviour 
of  raotnllic  crust*  of  arsenic  toward*  solvents  («8  given  at  p.  557).  Tl  < 
portion  of  the  tuba  containing  tha  crust  may  alao  bs  broken  up,  put  in  ■ 
very  short,  wide  teat-tube  (tho  mouth  of  which  \$  OCCnpiod  bj  I  em  In  * >f 
tliin  microscopic  gloss)  ond  heated,  when  tho  arsenic  will  sublime  on  to 
the  glow  disc,  partly  Oft  ft  metal  und  partly  as  crystalline  axscnious  nci-l. 

(3)  AfMUfoU  loUi  toftlf  tnudomua,  when  hrnU-il  on  im;iI,  ifl«r  mi;  iny 
it  with  moist  oxalato  of  pctahp  mlvftfl  a  peculiar  garlic-like  odOQK  To 
this  teat  oxide  of  antimony  adulterated  with  arsenic  will  respond,  if  thoro 
is  only  a  thousandth  pnrt  presont.  Simply  projecting  nrsonious  ncid  on 
citing  icd-but  charcoal  or  iron  pro-luce*  the  IHDI  odour. 

|  I )  A  little  bit  of  urecnious  acid,  heated  in  a  matrass  with  two  or  three- 
times  it*  weight  of  acetate  of  potash,  evolves  the  uneupportoblc  odour 
of  knkodyl. 

Aiftcnites  and  Arseniates,  ndnd  wttfa  oxalate  of  sods  ud  hmtod  in  a 
matrass,  afford  distinct  nriZKJBi  especially  tho  arsomtos  of  the  earths  und 
lilver  ;  those  of  cupper  and  iron  are  mther  less  distinct. 

Sulphide*  of  Arsenic  are  reduced  by  any  of  tho  procoases  described  on 

p.  57fl  r/  wry. 

In  Solution. — An  acid  nalution  of   u  ,  when  treated 

with  HHy,  a  canary  yellow  precipitate,  soluble  in  ammonia,  carbonate  of 
ammonia,  nnd  bisulphite  of  potash,  and  alio  a  metallic  sublimate  VOCD 
BftfttC'l  i:i  .i  lube  with  the  reducing   ftg&Ql     En  tin    BUUUttZ  doJoAoa  ft!  j». 

675.  Dy  these  properties  the  sulphide  is  distinguished  and,  iud«  <•<!, 
separated  from  antimoi.v,  tin,  and  Qadmiam, 

The  milphidei  of  tin  and  cadmium  are  certainly  also  yellow,  but  the 
latter  is  quite  insoluble  in  ammonia,  wliile  tho  former  give*  no  metallic 
imita  when  h    itcd  with  reducing  substances. 

Tho  sulphide  of  antimony,  again,  is  OMUgfti  and  qmto  insoluble  it; 
potasaic  himilphite,  and  scarcely  dissolves  in  ammonia. 

A  small  piece  of  sodium  amalgam  placed  in  a  tost-tubo  CM  inn- 

ing an  aracnic-holding  liquid,  or  tho  liquid  made  alkaline  with  soda  or 
potash  and  a  littlo  bit  of  aluminium  added,  produces  in  a  short  time 
Anhfi)  wln'r'n  will  blacken  a  piece  of  p.;pi'i.  -  *  -:  1 1.  »•■  1  m  -nival"  "f  :-il\ri, 
and  inserted  in  the  moutli  of  the  flask.     This  is  certainly  the  most  con- 

ttont  test  for  arsenic,  No  antiruonianttod  hydrogen  {utibine)  u  given 
off  from  an  alkaline  solution  nnd  no  SHr 

Marsh's  Original  Test  for  Arsenic  consisted  in  evolving  nascent 
hydrogen  by  zinc  and  sulphuric  acid,  and  then  adding  the  liquid  to  !•<■ 
tested.    The  apparatus  for  Marsh's  tost,  in  its  simplest  form,  consist* 
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of  a  flask  provided  with  *  cork  UJUtajIiig  two  tube*,  one  4  funnel  roach- 

arly  to  tho  bottom  of  tha  flask ;  th«  other,  a  dftlifvy  -  a  """■.  » 
in  of  come  length,  U  provided  with  u  oh] ortft  of  adofui  bulb,*  mid  to- 
wards the  end  is  turned  up  at  right  ingle*,  the  end  being  narrowed.  I'y 
orolvicg  hydrogen  from  cine  and  sulphuric  acid,  and  then  adding  por- 
tions of  the  liquid  through  the  funnel,  •taeninr*-r..-d  Ir.drogen  in  a  dry 
state  is  driven  along  tail  Kssssteg  I'll"-,  can  he  ignited  on  it*  issue,  and  on 
depressing  a  piece  of  cold  porcelain,  a  dark  metallic  spot  of  arsenic  is 
obtain«d.t  Or,  if  any  portion  of  tbo  tube  he  made  red  hot,  the  mat*] 
is  deposited  in  the*  sauic  way  as  n  ring.  The  apparatus  admit*  ol  DO 
■flrnprWfcfan  and  Tariety.  One  of  the  most  useful  udditious  i*»  pethatis, 
the  interposition  of  a  small  gnaomcter.  This  consists  of  a  cylindrical 
glass  vessel  with  entrance  and  exit  tubes,  open  at  the  bcJ  iWatf 

ml  mitt  in  ii  larger  vessel,  mid  counterpoised  by  weights  and  roller*, 
exactly  like  the  laiga  gasotnetere  used  at  gasworks;  the  exit  tube  must 
hnvc  a  ctop-cock,  and  the  gas  mast  pant  over  calcic  chloride  in  order  to 
dry  it  thoroughly. 

M.  Uloudlot  has  observed  •  that  if  pure  rinc,  a  wenk  solution  of  arwni- 
oun  it-id,  ;i:i  I  u  sulphuric  acid  containing  nitric  acid  ur  nitrous  compounds, 
1«-  mixed  tngnthor,   the  imlfl   pasaea  into  a  solid   hydrate,  uhi«' 

dflpQsiW  Ql  thr  laifkCI    of    the  fine  .  'i     |»M-vnilt\l    hy   the 

addition  of  a  little-    ;  Monde  dissolved  in  hydrochloric  acid. 

The*  precautions  to  bo  observed  in  March's  Uiftt  arc  : — 

(1)  Absolute  freedom  of  the  reagents  used  from  arsenic,  ntitin  <■■ 
and  Ottstt  impurities. 

(2)  Tho  sulphuric  acid  should  be  ddutcd  with  five  times  it*  weight  of 
water,  and  if  freshly  prepared  should  bo  cooled  boforo  U80.  Strong  acid 
DTBB&  QOt  bfl  rmployed.|| 

(il)  The  fluid  to  be  tested  .should  U\  poured  in  little  hy  little. 

•  Otto  r.Kiiuii.iinU  tlio  lint  lislf  of  tho  drying  tub*  eoonsoted  with  Um 
mont  flsik  to  bo  MM  with  cam  tic  potuh,  tho  UttSf  hilf  with  clilurklo  of  calcium 
(AturmitUtHtu?  d<rr  Oiftc).     Drafsadoffl1    y\  0OTCS  of  this,  tut  remarks  tliul  It  si 
bo  used  wIil'ii  snaalailflvM  i»  searched  for,  rineu  cau*tie  jxiUdi  dmHiiiHw*-*  •tihine, 
The  [H)tash  Axes  Slip,  and  provontsthfl  formation  of  chiotMn  of  arsenic ;  on  the 
liaml,  ir  ihscrrtH  Km  Utth  \%\\x 

t  Iorld*ntitlciiUou  ofnnniu-xl  filnu,  ceo  p.  557. 

t  Rlondlot,    ,4Tr«nsforrost(ou    ds   IWtaala   oa  hydruro  solMc  i<ar  l'hydrogcno 
sismut  ion  Vinfluvnco  rl««  compeers  nitreux."— Jbur.  th  2'hom.  a  do  Chirrs.  3o 
sar.,  t  xllv.  p.  480. 

I  With  regard  lo  purity  of  reagent*.  Sonnenioholn  statu  that  lio  has  onca  found 
rhloritti'  .!  iw.ln<li  ..nriiuinatad  with  awn  fa  —  Sonnonwhoiii,  QtrkhX*  6'Asniw, 
p.  ISO. 

|l  M.  A.  Gauticr  nsca  sulphuric  *•  i  1  •lilnud  with  five  times  it«  vrel^ltt  of  vmtQT  | 
wlmu  the  hydrogen  las  displaced  the  on,  M  «Jds  to  tho  arsenical  matter  i$  arms,  uf 

thti  add  ami  B  pna  at  pan  mlfhwrffl  add.— ItoU,  to  u  Soeitid  Ckhn 

W&  t  Ktir. 
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(I)  Nitroua  compound^  nitric  acid,  hydrochloric  acid,  chlorides.,  nrn 
all  more  or  loos  prejudicial. 

(5)  The  go*  should  come  off  regularly  in  not  too  strong  a  stream,  nor 
out  of  too  xniiill  nn  cirtomno;. 

(S)  The  gas  should  ]<■<  li  til.-  red-hot  tube  At  least  ono  hour,  if 

no  slain  ia  at  once  detected. 

(7)  Towards  tho  end  of  the  operation,  a  solution  of  stannous  chloride 

ill    llVilriH'hlnrir  ;irii|    M     In     In-      i    [ibi!    h    the    r.  infi'l  if  -    of     the     flask.        Till* 

I  IdMon    pi'Tipitalcs  any  ntno&Ii    piuflSnl   [B  I   finely  divided  state,  in 
winch  it  i«  readily  attacked  by  ruweont  hv  I. 

The  charac tori* tics  of  tha  motaJlic  stain*  which  may  occur  either  on 
u'l;  -s  'n*  porcelain  in  thn  use  of  Marsh's  tr?t,  DIM  li-  BOtOtl  M  under: — 


MlllllOK    OB    CliUST    OK    AlLKKMi: 

Is  deposited  at  a  Httlt  dfataoca 

funii  Uil'  liune. 

An  arsenical  #lftia  in  in  twn  por- 
tion.*, tlin  one  brownish,  the  othi*r 
a  glittering  black. 

i  in  bolting,  it  iu  rapidly  vola- 
bUlw  d  ni  tnenious  isid 

On  trausmiatiion  of  a  stream  of 
SI  l  .  w h i h-.t  i jii mediutcly  behind  tho 
:  ii.  »  ajMtlc  heat  is  Applied,  bh*. 
arsenic  is  changed  to  jtOon 
phido  ;f  if  dry  C1H  ia  now  ti.u 
milted,    tho    onionical    sulphide   is 

imc|i:ii  .;•.'.! 

Chloride  of  lime  dissolves  the 
arsenic  completely. 

I'rotoohlorido  of  tin  haa  DOtCtion 
"ii  metallic  itMoSa 

Tho  arsenic  slain,  dissolved  in 
aqua  tvym,  or  C1H  and  chlorate  of 
potash,  and  then  treated  with  tar- 
taric in. ill.  imimuiiiu,  m.-*ia 
mixture,  gives  a  precipitate  of  am- 
monia magnoStan  arseniate.J 

•  t.  W.  SohmnU,  Zett.  anorg.  Chrm.,  \.  U8-489. 

f  It  m  dsCbabls  to  *!i«olT»  *w*y  th»  fr»  tulphar  often  dspoiitsd  with  tbe  srseoi- 
c*l  suIpliMo  by  blsalplihlo  of  carbon. 
;  Seboabeia  has  proposed  oxsne  as  an  uaidi»ci  uf  nixcnicnl  stuiu*.     The  tulnlaiico 


Miilk'u;  on  GftDia  or  Axtim'.nv 

Is  deposit/id  rinse  tO  ihn  A&llLtj 
ami  mi  both  ridM  of  It,  ami  is 
therefore  notched. 

Tin-  stain  u  tolerably  homogeno- 
oi  -,  and  anunllj  bun  a  tin  ffloi 
i  .    .. 

\  i  IntfliOBtioD  very  Mow  ;  no  crys- 
talline sublimate  obtainable. 

Tin-  same  MOOUI  applied  in  the 
case  of  antimony  prmlim-a  tho 
ennge  (ff  block  milphide;  and  on 
'  :  ii.  .  bkrrida  of  *  -  ■  1 1  - 
niony  viilatiliw8  without  the  applf< 
cation  ■  ■!  h-.i! 


Anlinirtiiv  not  ulTected. 

UiiMolvea  slowly   bat  00mpUt*jlj 

tin-   nit.iinnr.y  .4.iin, 

So  precipitate  with  antimony. 
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The  mirror  or  enwt  of  atomic  i«  usually  described  and  weighed  as 
being  eonspowd  of  the  jmro  metal,  but  J,  W-  Ifcsttflnr*  ha*  inwatigatad 
the  cutter,  sud  the  following  U  an  abstract  of  his  result*:— 

There  u  no  amorphous  form  of  arsenic,   the  variety  generally  thus 
eftlled  being  crystalline.      Two  modifications  can  be  distinguished 
ono  being  a  hexagonal  *ilv  iriety  pooeeMd  of  metallic  I' 

specifically  heavier  and  less  volatile  than  the  atcofci  kind,  which 
is  black  in  colour,  cryatolliece  apparently  in  the  regular  system, 
and  constitute*)  the  trno  arsenic  mirror.  Tho  former  mrxhficatioti 
corresponds  to  r*d  hmagoinl  pha  barXH  (ltd  plnwphorusj  luving  boas 
recently  proved  by  the  author  to  bt  crystalline),  and  tho  latter  to  yellow 
phwphonip,  which  cryntillUcs  in  the  regular  system.  Both  modifications 
of  arsenic  act  ptrtaty  op  i-juo;  deposits  which  are  yellow  or  brown,  aod 
•  or  loss  transparent,  oauaiat  of  the  suboxide  and  hydride,  Aa-O 
and  Asll.    The  brown  porcelain  produced  by  contact  with  a 

flame  of  atwmurettod  hydrogen  is  not  a  thin  Mini  of  At,  but  one  of  the 
brown  aoh'l  hydride  AkH,  brand  by  the  deeompoail!  a  4  .\  Ur  TWs 
rffjl  .    ,:<-l  Ic   Che  PsWfc  that  uvnio  sublimed  hi  im  indifferent  gas 

(<■.<;.,  COj)  is  deposited  in  ono  or  other  of  tho  modifications  described 
above,  tho  brown  bttUpaMBl  1  EOCfoflt  t>*JDg  obtained  only  in  tho  pretence 
of  H..MI.     M  >i-rnv  :   |»iii'  mi  ■  i!ui»U«  iii  :iil  Miliiirifi,  irkftnn 

the   lilm   011   porceluiu    (Aallj  it  loiabla   in   many  solvents,   including 
hydrocarbons  of  tho  bontono  eerie*  (eg.,  xylene),  warm  methylene  Kod 
and  hot  caustic  potasli. 

lli'ino  .jiLintitative  results  from  neighing  II— nfnil  minotVCN  MWtJi 
be   accurate,   licoxuso  tho  mirrors  consist  of  mixtun-.-  •  f    Indiidi 
nuboxide. 

Bcdnscli'a  Teat.— A  ftec*  of  bright  copper]  foil,  boiled  in  am  acid 
liipml  i-xi  iii  in  •.i:i  arsenic  or  Antimony,  01-  both,  l>eoomee  coated 
vitl.  a  dark  deposit  of  Antimony  or  inttfc,  oa  the  case  may  be.  The 
nreenicul  stain,  according  to  Lipport,  is  a  tRU  all  ■  mg  of  I  »r. 

(-1  .'i  n.]i|i«r,*     Properly  ftppkVd,  tin?  copper  will  withdraw  1  iofl  of 

arsenic  or  antimony  from  a  aulutiou.     Dr,  John  (  Ink  t  has  lately  intro- 

couuialiig  the  stain,  tftgot&ss;  wilh  a  pi«<e  of  moint  phospho)  IS,  Is  placed  uudVr  a 
ohflde,  &ud  left  tlieie  foi  rxh  tin  .  Uts  nldlseCtei  ptodoot  1*.  of  course,  colon  red 
■  nious  acid,  orange  if  autinn  i  ,.  Tin-  vjipm.r  ■  ■'  lodin* 
colour* metallic  arsenic  pale  yel low,  and  Utw  a  brownish  hue:  *n  ojcpMor*  to  the 
kb  t  |oasj  Hi  Oftleu.  lodtue,  on  tho  other  hand,  girwi  with  antimony  •  oermstite 
brown,  changing  to  oratt^. 

An  arssniosl  rinfc  may  bo  also  tiottcd  aa  follow*  ;  —  Free  ip(ta  ted  iffm  enlpMth  i> 
Bead*  into  a  paafic  with  a  little  water,  aud  Introduced  into  the  sad  "f  ClM  Iflbl ;  Hi- 
same  end  is  then  phuged  lutu  dilui-  nlpaurl*  acM,  and  tho  ring  luxated,  whsn  tha 
arwnlcal  sulphlrlo  will  l»e  produced. 

•  -TMim./,  prwt.  Ot<m.t  xili.  161  t  Juurn,  CA*nu  Soc,  June  lfiM,  BSO. 
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duecd  norne  improvements  in  Rom     I.',     i  .  ■■■  1 1 14  oxporiment*  have. 

liirn  dim-ted  to  thfl  m*»anfl  of  proving  the  nraaencA  of  arsenic;  or  anti- 
mony in  llir  Main  uii  the  copper  with  greater  certainty,  and  at  tho  wnm 
time  estimating  tho  amount  when  thoy  occur  together. 

The  material  to  bo  tested  ix  boiled  ff'nlly  in  a  porcelain  vessel  with 
dilmV  lijilnM'lilnrir  :ieid   and  11  mnull  strip  "f  OOppftl  nhnut  1  inofa  long 

by  l  inch  broad,  till  tho  absence  of  arsenic  or  aatiraoay  lias  been  ascer- 

liuui-.i,  nr  :i   tin;     I1.1      horn    |  .1  ■■  n  huvd.       VVIkfllk  tbo  •Ottiog  ii  <l«rid-], 

tho  piece  of  copper  i*  taken  nut,  washed  first  with  water,  then  with  a 
11:  tli-  alcohol  to  got  rid  of  fatty  matter,  and  tJually  with  water.  It  is 
then  placed  in  B  mixture  of  dilute  caustic  potash  and  peroxide  of  hydrogen, 
and  allowed  to  digeet  in   tfct  OOld     At  the  same  time  a  second  piece  of 

i-o|.jifi-  i ,  introduced  into  the  material  which  ha*  given  I  « 1  •  *  J  ■<  ■  1  r    ,n  [|i< 

piece,  the  wasliiuga  of  the  first  piece  bciiiy  added,  and  tho  boiling  con- 
tinned. 

Tho  treatmont  of  tho  tint  piece  of  copper  by  caustic  potash  and  por- 
oxido  of  hydroqen  dissolves  any  antimony  or  arsenic  and  restore*  the 
copjwr  to  its  original  brightness  ;  when  this  is  accomplished,  the  second 
piiOa  of  copper  is  taken  out  nnd  replaced  by  the  first,  and  this  second 

piece,    if    Kfcusi.'!.    ||    di»i*tn.l     v.    t:        ■  .'-idi,     p*TO\id«    of     liy<ll";_'<<h,    inul 

mhed  u  En  the  Eonna  oue.    The  proses  is  ugwated  1  atll  the  slips  of 

copper  cease  to  be  stained  in  the  [ghti  '  ilegPee — until,  in  short*  the 
whole  arsenic  or  antimony  has  been  withdrawn, 

Tho  idkalin©  liquid  con  tains  tho  arson  ic,  a*  arsenate  of  potassium  ;  the 
antimony,  if  present,  as  Mitimomitn ;  and  the  solution  is  xteo  a 
tuminated  by  a  littlo  hyd rated  copper  oxide  ;  this  latter  separates  on 
hoihtij*,  and  cuti  be  filtar^d  oil,  nnd  tli<  liltrato  is  botlcd  down  to  a  small 
bnlk.  Tho  liquid  ll  washed  into  a  omall  diaullation-flaak  with  strong 
hydrochloric  acid,  fonOOfl  chloride  U  added,  Lin:  (Id  '..  fitted  with  I  >«;ifety 
tube,  is  connected  with  a  condenser,  and  the  arsenic  distilled  into  water. 
To  obtain  tho  last  traces  of  arsenic  it  may  be  necessary  to  distil  it  twice 
in   this  way,  :»■  eli   linn1,  '  '  id  diitilling  to  dry- 

ness. Tho  tlibtillulo  is  then  le&tud  for  arsenic  by  adding  an  equal  bulk 
of  saturated  S1L,  water.  The  sulphide  of  arsenic  may  bo  dealt  with  as 
described  (p.  079). 

The  residue  in  thn  flask  i.*  now  tested  for  antimony  by  -  it  11  unit;  with 
8II3;  should  antimony  be  present,  the  precipita!  ■  0)    MI.  will  probably 
be  dark  coloured,  because  of  a  small  quantity  of  copper.     Tho  pr< 
late  Is  ooUeotedj  AUsolvi  \  la  dilate  eaustta  Bodu,  boiled,  Bltervd  i"  remote 

copper  ndpliide,  the  filtrate  acidified   by  hydrochloric  and.  nnd    xuljdm- 

tcttcd  hydrogen  \>aUt  added.     If  autimnnv  VTU  prtM&t)  this  time  tho 
precipitate   will   bo   of  an    orange   colour,  and   may   bo  dealt  with  as 
rfbed  (p.  5S9). 
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Hip  u^t  dvh  irllfa  ngard  t..  tin"  tomhfaefl  ptoow  appear 

satisfactory. 

J730.  Arsenic  in  Glycerin.—  Araciuo  ha*  txxrn  frequently  I 
commercial  glycerin,  the  quantity  varying  from  0*1  to  1  mcju.  in  1  GOe.e. 
Tim   beat    method    to  di  Dl  awnin  in  fdyerrin  is  a* 

follows: — A  mixture  of  5  c.c.  of  hydrochloric  acid  (1 :  7)  and  t  grm.  of 
put*  sine  in  placed  In  a  long  test  tulx\  the  mouth  of  which  is  covered 
with  a  disc  of  nltrtr-pfip«»r  pr-f-vioualj  \v>i*\>  Dad  with  one  or  two  drop*  of 
men  a  ri«l»-  Hiiluiiim,  .im'  dried      U  UMnic  Is  present,  a  y1 

ftrtin  U  produced  upon  the  fili<  t  ;'i|>w   within  fifteen  minutes,  an 
rabscquontly  becomes  darlcor.* 

g7«0.  Arsenic  In  Organic  Matters.—  Orfilo  nnd  the  older  school  of 
chrmists  look  the  greatest  c;ir<\  Eo  aajTfhfaa]  for  arsenic,  U>  destroy  th* 
last  trace  of  organic  matter.     Orfila'a  practice  wna  to  I  bop  Up  tlio  sun- 

[.ii..  .         i,-I    11...!..     .'  '    r...    '■■    vvil    .     (Ij()    !m    fOO    -Mil-     "1     W;l!rr  ;    '.'     t  iii- 

■flit  1  1'rrn  K Hi")  in  .1  Iroh'ri  vrn*  ii.ldrd.  unl  •\v2\1  to.  of  pntASftic  nhratp. 
Tin-  sal  l  win;  ran  beastd  op  to  from  SO*  to  00"  for  nemo  time,  until 
they  wore  pretty  well  dissolved  ;  the  organic  mnttcr  was  then  bum:  off 

ill    i,    II.  i    .  runliii.  In'iilnd  to  r-  -- ;  -i  ■  — .  .»n   win.  1,   mi.:,1I  i;  n:iT  Met  . ,(  th* 

Ti'iti.-i-  vran  placed   it  ;i  *im-     wh**n  tin-  whole  had  ihta  been 
mitted  to  red  baaf,  the  nailed  mass  wa*  ran  into  an  almost  red-hoi 
porcelain  lw»in,  and  eJIow<d  tn  <■•>»],     Aft'-r«:ird.-,  i 
wirli  itcd  sulphuric  acid,  until  all  nitric  and  nitrous  furao*  w*rs 

dissipated;  cm  diaaolring  ami  tUtorin^  in  wmtar,  the  liquid  vu  Intra 
duccd  into  a  Marsh's  apparatus.     Orflla  never  accrus  to  have  failed    D 
detecting  nreetuc  by  this  (ffvecaa.     For  an  eagBB  Hkc  ih-  liv.-r,  ii.      •  i 
■idored  that  100  grm*.  of  potash  and  60  of  strong  sulphuric  acid  wer* 
!:.■.'.•    n-y  iu  anlai  t'»  destroy  theorganir  matted 

The  liability  of  the  various  reagents  used  to  impurity,  ami  the  proba- 
1'ility  of  loss  in  thojo  operations,  havo  tended  to  diaercdit  doatructi  >i.  I 
the  orgnnic  matter  by  a  red  heat,  and  chemist*  gr-nerriliy  li:m-  pn  ferrad 
to  OxidlM  animal  matters  by  a  moist  process.  Tho  organic  substance  is 
divided  tincly  and  digested  with  dilute  hydrorhh>n«-  ...  i  1,  nnd  from 
to  time  urysials  of  potasaio  chlorate  an  thrown  la  UBti)  nil  the  floJ 
very  thin  and  mpahl*  of  passing  throogb  a  Altar.      The  filtrate  must 

huh  I-  Miil'iiiillrtl  tti  the  |  :  dulled  action  t »f  mdphinettajd  hydrop'ii.t  and 
the  Bulphido  of  areenio  Bcpurate<l  from  fwo 'i  l|-i:i.i  l\  h.-. ■  <  Ivmg  m  sodi 
sulphide.      After  filtering,  the  arsenic  sulphide  may  lie  again  thrown 


•  "  anionic  in  Glycerin,"  hy  Dr.  H-  H.  H.  I'turiniM  X.  J,  Cownlwj,  Pkarm,  Jaurn.t 
Vch.  24,  1804. 

t  Tito  $11,  should  be  wwbrd  by  pnuing  it  throu^li  two  or  more  writing  bottles 
■ujiplioi  villi  SWI  dil'i'-c  1101 — a  few  Mtiuplrx  »f  sulpliiJc  of  iron  |p»c  o(T«u  amciis- 
ferooa  gas,  %o  that  this  precaution  1b  necessary. 
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down  by  the  addition  of  hydrochloric  addi  eoQecUd  on  a  Uta*  mid  *till 

further  potifitd    liv  tofati  BSDOOk  OUbofitWj  ODCO  mow   pr< 

tatod   by   hydrochloric   acid,   and   Imi.  iflod    by  conversion   into 

iiiagriaafa  iiyro-arattniiiir  (aafl  ]'•  -ri"2).     Tho  ftboTtt  proecw  in  ftgnonl  U3  I 
wife  way  of  detecting  arnonic  in  almont  any  organic  tissue,  but  the  H 
prftfow  th«  dislillntxm  process  described  p.  075  rl  eey. 

From  oidineij  \-  , tnd  rfmfUi  [.!■■■;. iimm  >w-,  <i"ymg, 

.<i  ahaaatlon  unii  baOlog  dflaAa  FIG,  will  ramovc  tb« 
whole  of  the  awenic,  if  in  .\  tofttbU  *Utc. 

Oils  and  mnttora  consisting  almont  entirely  of  fat,  anjpaotad  oi  contain 
I'1    OM&tfl      in-  gt&lly   htttcd,   mid    allowed   to  dept*iil    uny    Ifiao&bla 
DUtte  tbq    may    contain;  ftfaa  Oil    is   then  decanted,   and,    if  DeOQBHry, 

fftband   Brno    nj  I  by  alcoholic  potub,  Uio 

dooompotsd  bj   SClj  ttu  tattj  acid*  aopnt--!  !'■*!.  nd 

forbotib  in  bha  Qnt dapodt «nrj  En  ttu  volution,  now  hirij  faaa  Prom  ht, 

In  scorching  for  arsenic  in  tin  lluids  or  Umuob  of  the  bo<h\  Shfl  ,« nil  vat 
U  goiH'Mllv  al  Qm  :i;«  K-y  of  Uio  pathologist,  and  aomatittM  ill"  vrod 

Hi  ■  rhiMiUHt  lend*  :■»  I  nt  •  ilr.  B  MOlt,  Bolrly  !i..i;i    not    li:i\  u  ;;    .In-  |H-  |.i  t 
or.;,xn  not  to  liiin." 

Brodio  long  ago  stated  that  when  arsemous  ncid  had  boon  given  in 
solution  to  any  animal  capable  of  vomiting,  no  arsenic  could  bo  -I  ■...(,  ,| 
in  tho  stomach;  this  statement  in  too  alwoiutv,  ball  in  tin-  majority  of 

li;  ;iil  raws  tho  ohoiuiot  ehould  have  portion*  ol   th<  -in:: I  < -.pi. 

Hvrr,  ltirlnoy*,  lung*,  :onl   mii-.ml.ir  tlaraa,  I  ili  :iinl  it 

According  to  the  experiment*  of  Scok>fluboff,t  arsenic  is  generally 
greatest  in  tho  marrow,  then  in  tiie  bratfij  IMUtft  in  tin  liver,  und  le.vt  [rj 
i.lif  ii.it-ri  .  ■  following  mag  1 1  taken      i  fairly  aa  itnb  •*  >'■■■■ 

of  tho  rolotiro  proportion    u  which  ttMBlo  ia  Lkely  tu  bo  found  in  th« 
body,  100  grow,  boing  token  of  each  : — 

aTonlaij .1 

Liv.r,       ....  10'S 

Brain,      .  30*3 

■■I  Kami 37  a 

But  Ludwig"*  ♦  fii.criim-uU  and  concJu-riotia  arc  entirely  opposed  U> 

*  For  exam-ilo,  la  eases  of  poisoning  by  external  Application,  more  tlau  ouc« 
imnvly   (lie  rmptj  ■    I    pftBM  of  111  I     I   It!     !l    ;i    Uir*:inW(l    M    ifca 

writer. 
+  /full.  Sm,  Chim.  \'2\  zxir.  -x  1M. 

*  Uderdir  l\  rKaltu  ffU$  At***  %m  tki<ri*hfn  Qr?anin\**  »«*  flftHWftl 

2x 
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this,  since  both  in  acute  and  chronic  cases  he  found  as  follows  (per  cent 

As^Og)  :— 

Brain,      .  "0002 

Liver,      ....  ....  -001 

Kidiiey '0004 

Muscle, -00025 

So  that  he  detected  in  the  liver  five  times  more  than  in  the  brain.  M.  P. 
Hamberg  has  also  confirmed  the  fact,  that  more  is  found  in  the  liver  and 
kidneys  than  in  the  nervous  tissues. 

Chittenden  *  found  in  a  body  the  following  quantities  of  arsenic 
estimated  as  arsenious  acid : — 

Grain. 

Stomach  anil  gullet, 0*168 

Intestines, 0*314 

Liver 0'218 

Kidney,  ....                  ....  0*029 

Lungs  and  spleen,    ........  0*172 

Heart ,  0*112 

Drain, ,  0*075 

Diaphragm,     .  * O'OIO 

The  whole  arsenic  present  was  estimated  as  equal  to  3*1  grains  of 
-irsenious  acid,  viz.,  2*628  grains  absorbed,  and  0*472  unabsorbed ;  of  the 
ul>sorbed  portion  8*3  per  cent,  was  found  in  the  liver. 

With  regard  to  the  preliminary  treatment  of  the  stomach  and  fluids  sub- 
mitted to  the  analyst,  the  careful  noting  of  appearances,  the  decantation, 
washing,  and  examination  t  (microscopical  and  chemical)  of  any  deposit, 
arc  precautions  so  obviously  dictated  by  common  sense,  that  they  need 
only  be  alluded  to  in  passing.  Of  some  considerable  moment  is  the 
question  which  may  be  put  to  the  analyst  in  court,  in  reference  to  the 
possible  entrance  of  arsenic  into  the  living  body,  by  accidental  and,  so  to 
speak,  while  means.  Such  are  the  inhaling  of  the  fumes  from  the  burn- 
ing of  arsenical  candles,}  and  of  emanations  from  papers  (see  p.  541),§  as 
well  as  the  possible  entrance  of  arsenic  into  the  body  after  death  from 
various  sources,  such  as  arsenical  earth,  &c.|| 

*  American  Chemical  Journal,  v.  8. 

+  From  some  observations  of  Presenilis  iu  a  recent  number  of  the  ZcUtchrifl  /, 
anal.  Chem.t  it  would  seem  necessary  to  test  all  glass  vessels  used  ;  for  it  is  difficult 
at  present  to  purchase  arsenic-free  glass. 

J  See  a  case  of  poisoning  (non-fatal)  of  a  lady  by  the  use  of  arsenical  candles,  Med. 
Times  and  QaztUe,  vol.  iii.,  1876,  p.  387. 

§  To  solve  this  question,  it  has  been  at  times  considered  necessary  to  analyse 
an  extraordinary  number  of  things.  In  the  "affaire  Danval "  (Journ.  d' Hygiene, 
2eser.,  No.  108,  July  1878),  more  than  sixty  different  articles,  comprising  drugs, 
drinks,  perfumes,  bed-curtains,  wall-paper,  and  other  matters,  were  submitted  to  the 
experts. 

II  The  following  important  case  is  related  by  Sonnenschein  : — 

Nicholas  Nobel  and  his  wife,  Jerome,  were  buried  two  metres  from  each  other 


5  741.] 
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$  7-1  J.  Imbibition  of  Arsenic  after  Death.— The  argumcuta  which  arc 
likely  to  ho  na«d  in  favour  of  a  corpse  having  become  oreenicivl  may  b« 
pithr-rrd  fnm  a  ease  related  by  Snnnenwhpin  r — Certain  liftdiaa  wm 
exhumed  in  two  churchyard* ;  the  «videnc«  went  to  BOO*  Ui.it  i'."\\  -."1 
been  poisoned  by  areonie,  and  this  substance  was  actually  found  in  the 
bod  mm,  while  .it  tlir  >  use  time  it  was  discovered  to  ezUt  al*o  (n  tlttM  m 

the  earth   of    tin-   •■liim-livau!.      Tin-    theory    fur   tin-    ilrfi  .  that 

although  the  aroentc  in  the  earth  was  in  an  insoluble  state,  yet  that  it 
might  roiuliinr  with  (in...-  ;i-  :im  : 1 1  - «- n : f • '  ni  iunc  ;  tin-  -itk*  lute  would 
1'  1  1  11  ic  Mih.  1  ill*  liy  the  action  uf  carina  iir.  iiriil  *rl  r-j/rUt -ion,  and 

tiller  down  to  the  corpse  Sonnenschcin  appended  |  «|nnntity  of  tin* 
<  :ntli  in  w;i|.-r.  in  I  paaaod  COj  through  it  for  twelve  hour?  ;  on  liltering, 
the  liijMni  ;':m-  rm  fvidonce  of  arsenic.  A  dollar  retultwaj  obtained 
*lm  icial   inialiuu  of  1  Kriu.  uf  araeoioufl  acid  and   1   pound  ■  >( 

•  uih  were  submitted  to  the  same  proccs*. 

The  fact  w.niM  app*Jff  to  it*nd  thus;  oxide  of  iron  in  ordinary  earth 
retain*  arsenic,  and  require*  treatment  with  a  concentrated  leU  to  die 
boIvc  it.  It  therefore  follow*  that,  if  1  defoooa  "f  KKUUal  earth  ia 
likely  to  be  set  up,  and  the  analyst  lindi  that  by  mere  extrnctiou  of   thl 

r      l»y   »«//--     li"    r:i:i  ■'      ir-i  nic,   tin     .(.'!.  N.'i<   1-    in    ill    |<n  lability 

nnid.  The  v\\»:r\  -1  miM,  u\'  ■-.oiii^r,  th-iil  with  tli  •  ipn  tiOD  00  til 
iiii-itl:-,  .mil  without  prejudice.  According  t"  Etl  I  ab  ■■•:,*  in  iinsoiuca) 
e.irth      if,  after  having  been  crushed  and    wi  QOd,  h   .n  •   (or  10X00    I 

Mod  to  the  disintegrating  action  of  the  air — notable  u  Noted  salts  are 

formed,  which  may  liml    tln-ii  \\:>.y  int  ■•  hnmka  and  supplies  of  drinking 

water.     W*   may  [flfu  th.it  it    b  h-irdly  i.robablc   (except  under  very 

peculiar  circumstance*)  I         e.  v\>  •■  1  .  !><■  <■  -iil;niiiiial  1  1    Intttnalfy  with 

itimabU  ij'iuirity  rf  nnenic  from  the  traces  of  arsenic  mol  with  in  n 

r   !lii:  Chj    lllk 

1     icnnlly  happens  that  an  exhumation   ie  ordered  a  very  long 

tune  utt'i  d«Oth,  when  DO  OtgaOl  or  part*  (save  the  bono*)  ore  to  be 
diitlngoi  '  id.     in  thr  (.-inn  uf  M  in:ni  long  dead,  tin    widow  confuting 

t!;  it   ;:i'    }i;nl   ndumii-t;  red    i»'i-<>n,  ihc  ImHUB  WBTS   ftUfilyud    BJ    3l  mien- 

ti,  and  a  BBaU  tyUOltitg  of  arsenic  ftund.    Contcrbe  and  Orfila  lum 

both  ::     ';""'!  t!  i|  ..  1  1  itonea — a  stato- 

meet  which    hot  llMO    rcprateilly  diiiii'uvnd.      Snriiirnschein   relates :  t — 

ID  tli-  -litnuhr  contained  ar«iiK,     A 

BUtpiciou  Of  |»ji:  "i.  i"  .-li--."  .     T  i'    In.!-  a  .iii-l,   ami  USMSlOVai    fu.ui'1  1I1 

the  itamaot  arid  iaustUin  of  Nolcl,  but  uot  tlie  tlighUs*.  tned  n  thfl  corpie  of 
tin1  wifr.       Tin1   iviiuii  •  at  tlir   I  iodic*"    lvvt    rriiiTiTri'd,  uttil    iffi»r  1  .    00  * 

fr».li  in-pir: ..ii  ti  {••u-iitiiiig  ArUlny,  »gnn  esliumod  TUe  corpM  of  the  woman  hail 
Ikcii  pot   iiak"<i    I  I  --t   tilth  iVDg   *    bWTJ  UlOW,  Im!   Ibil   linn-  uUe   no 

orttf&ir  was  >  It 

ic,  p,  -J--I.  .....  p.  212- 
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"  I  procured  from  a  churchyard  of  this  place  (Berlin)  the  remnants  of 
tho  body  of  a  person  killed  twenty -five  years  previously,  and  investigated 
several  others  in  a  similar  way,  without  finding  the  least  trace  of  arsenic 
Similar  experiments  in  great  number  were  repeated  in  my  laboratory,  but 
in  no  cose  was  arsenic  recognised."  The  opiniou  of  the  expert,  should 
he  find  arsenic  in  the  bones,  must  bo  formed  from  the  amount  discovered, 
and  other  circumstances. 

A  difficult  case  on  which  to  form  an  opinion  is  one  recorded  by  William 
P.  Mason,*  as  follows  : — 

The  deceased,  a  farmer,  tachelor,  sixty-live  years  of  age,  aud  III  good  health,  wa» 
taken  violently  sick  shortly  after  breakfast,  with  vomiting  aud  distress  in  the 
stomach.  Although  a  physician  was  summoned,  the  symptoms  increased  in  severity, 
and  a  little  after  midnight  death  ensued.  Tho  funeral  took  place  three  days  later. 
Certain  very  damaging  pieces  of  circumstantial  evidence  having  been  collected,  the 
housekeq>cr  was  arrested  on  the  charge  uf  murder,  it  having  been  shown,  among 
other  things,  that  on  the  day  preceding  the  death  she  had  purchased  au  ounce  of 
white  arsenic. 

Thirty-five  days  after  death  (from  March  20  to  April  25)  the  body  was  exhumed, 
and  found  in  a  state  of  remarkable  preservation,  aud  free  from  cadaveric  smell.  The 
stomach  presented  evidences  of  inflammation. 

Portions  sent  for  analysis  were  tho  stomach,  portion  of  intestine,  portion  of  liver, 
one  kidney,  and  the  heart.  Arsenic  was  found  in  all  these  parts.  White  octahedral 
crystals  wero  found  in  the  contents  of  the  stomach,  which  on  separation  gave 
arsenical  reaction. 

The  arsenic  found  was  :— 

Stomach  aud  intestine,  ....         0'2376grm. 
Liver  and  kidney,           ....         0*0032    ,; 
Heart, O-0007    „ 


Total  aa  metallic  arsenic,         .        0*2415    ,, 

The  amount  of  arsenic  recovered  and  produced  in  court  was  in  quantity  sufficient 
to  produce  death.  Some  time  after  the  analytical  report  was  made  to  tho  coroner,  it 
was  teamed  that  an  embalmiug  fluid,  highly  arsenical  in  character,  had  been  used 
upon  the  l>ody  by  the  undertaker  at  tho  time  of  preparation  for  burial.  No  injection 
of  this  embalming  fluid  was  practised,  but  cloths  wrung  out  in  the  fluid  wero  laid 
upon  tho  face  and  chest,  and  were  kept  constantly  wet  therewith  during  a  period  of 
many  hours.  In  all  about  two  quarts  of  embalming  fluid  were  so  used.  Its  com* 
position  appeared  to  be  a  strongly  acidified  solution  of  sodium  arsenitc  aud  zinc  sul- 
phate. Only  the  arsenic  and  zinc  were  determined  quantitatively,  and  they  wero 
found  to  be,  zinc  (metallic),  I'978  per  cent,  and  arsenic  (metallic),  1*365  per  cent,  by 
weight  An  amount  of  this  fluid  measuring  16*7  c.c.  would  thus  contain  a  weight 
of  awenio  equal  to  that  actually  recovered  from  the  body. 

Extended  medical  testimony  was  offered  by  the  prosecution,  tending  to  show  that, 
under  the  given  circumstances,  no  fluid  of  any  kind  could  have  reached  the  stomach 
through  the  note  or  mouth  after  death,  thus  anticipating  what  the  defenco  after- 
wards claimed,  that  the  undertaker  was  reaponaible  for  the  arsenic  discovered  in  the 
remains. 

In  order  to  gather  further  light  upon  the  possibility  of  cadaveric  imbibition  of 
embalming  fluid  through  the  unbroken  skin,  tost  was  made  for  zinc  in  the  heart  and 

*  Chem.  AVtW,  Feb.  23, 1894. 


•toin<u'Ii,  *"'l  ((atincC  irae*«  of  lh»  m»Ul  wor    found  Ed  <  v  I.  Imancft    Tint  at 

I  .1-1  ,i  pcttioc  of  UM  i  tbe  body  vu  Jut  to  ,<  oauam  mi 

thus  ilbtioctljr  proTcn,  A  weighed  poittOB  [08  gnu  U&ftQfa  anil  contents  wm 

BOSt  im-Kfulty  .mai^w.^l  qntaUtatfvely  for  l»"th  itao  hu'1  tratnk  villi  llu  W- 

1/  Tt«nIU:— Anciilr*,  0-061*  grm,,  and  zliie,  0*0078  j^rm.     BtArfog  In  mind  the 

:.    |  of  til"  turn  inrljU  iti  (lii<  i<ii.)m!tiii:i;'  I'm. I.    ||    will    \„-  <-,  0  •  i,    :    tic 

,;    found  in  tho  O'J  KtniH.  of  tliv  stomach  utm  nearly  twelve  times  lor^ir  than  it 
should  havo  been  to  liftvt  balanced  tho  rfae  which  tu  alio  present.    TUia  fact, 
;  vi  njtli  tlte  discovery  of  crrslala  of  whiw  *i.-« n  *    in  il:<   -ionnvli,    ni>*ti 
for  ihn  ptOMMltlOBi  M  f:n  a»  tOI  stltutCftl  IffdtOOl  Nil  ■  «4i'-t  !.< -I. 
Th<>  defence  marie  nn  nnsnccrMftil  effort  to  show  thai  the  crystal*  of  till 

oristinnt'-il  from  thf  ApOfltlMOQI  ffipOtl  ilmnitf   V.uU\.      Tin1    jr 

tlon  i  '.)■>§  that  inch  Huld  Iia>I  twpn  »l  ontod 

nr]  low  taapemtarc  dm  D|  u  brbral  of  wren]  mouth*. 

and  alto  bf  siiotiUSMiii  evaporation  with  a  view  of  tostlue  that  very  rfaj  itloOj  and 

ilmt  tin  renlt*  bad  In ewr out bean  n  i]p$AaU  Impoi  n  fhw* 

oiporfiuoats,  bvcaua*  of  tho  well-known  separation  o!  oeUlt«Mr»l  a 
spontaneous  evaporation  of  >  id  •■•hitioii  of  ill-  tvl.it*  ■■*:•.■    iij.-m:,. 

I    !,  in  :!t-.  luii.iifi'  Urn   of  the  cmUl  mini;   llui  I,  the  anionic  WO»  u»l 

A  \  ■■:  GfM  inuIU  r  r.  :■  1  fot  thl  dallUM  !  rftttj  Of  tin- 
rkspfri  I  "i  thl  pnMMUtloa  to  state  peal  il  rely  whether  or  not  an  embalm- 
ing tinii i  ni  '          - potttion  would  dtfAiMuawfcnli  throoflb  ted  turn*,  or 

it*  no  vend  part*  would   ho  \u.-.  :'  ■   .  i,!  nit*  *of  vj- 

-  rested  by  Albuminoid  ■  ■  outatripped  by  tho  *raonic, 

or  vkc  Vprva.    The  prisoner  was  ultimately  acquitted. 

In  it  mm  whi'li  oeeotwd  in  tlic  Wtstoxn  Btatai  of  Amerfot,  tfaorn  wai 

i       mi  f.M-  hclirving  that  USUiic  had  brm  introduced  iut  I  ili<-  -xipsts 

of  i  man  *i/f'/  hll    •!••■■  ■■»  I      WllSh   ngtfd   feO  UN  HnWbitioi]  of  armiuo 

btrodnoict  Orftln*  «iyp : — *•  I   iwvQ  nfton  Introducer]  into  tJw 

stoinocli  (oa  veil  as  tho  rectum)  of  tho  corpaos  of  men  and  dogs  2  to  3 

gruia.  of  oroonioiu  acid,  dittolved  in  from  400  to  600  gnat.  <l  nuUffj    ad 

■  iTftiTitnr!  tfrt  iTHfrwH^  rtscw*  u  ini  tad  of  dgh^  tn^  01  fetrMtj 

-lis-.      <  'in,.-!  nlly   I  1:.iw  ZM>gD(A'd    lln-  iflVi-l.-.  of   r.ilr.cn     iruliiliilion. 

tiO&fl  of  the  liver  or  other  orgnnfl  whii  b    Unoh  the  digcitivo  <.n..il, 

■  "!■    '-I.  furni«hod  nntcui':,  tffakb  --niihi  no!  bfl  obUinod 

Mudfaly  ('-r  in  it  at  nit)  from  toOtfCOM  whitlt  hrwl  not  ueon  in  oontiicl  with 

this  caual.     If  tilts  corptfc  reinaiiiti.1  long  ou  the  back  after  arxjuioua  acid 

ItAd  bOMX  Inboduci'd  inty«  tl.«     t  'tu  -it  tin  '  |]  from  the 

I.  f|  lmlf  of  thediaplirapmniid  from  the  inferior  lobe*  of  tho  Iff  t  lun-,  whih: 

T  did  not  obtain  it  from  othtl  porticni  of  thi*  diaphragm  nor  from   ilio 

right  luu^-  Etaoe  !ma  aLw  mode  mmv  tut*  on  tin-  in 

lion  of  nwenic  after  death.     lie  injected  aolutiuiu  of  nwenioue  add  into 

tho   ftfomaoh   of   mriorjfl  winn-Uoodod   onimaU,  and    fmtiul   it  vnriou* 

■  nn,  noftakofl  In  tbi  Inttrtfnn]  i -«ii.ii,  bni  nltoxn  the  iplooii, 

and  ki-1ucy*v 

Jt  7tt  AnAlyaiu  of  Wall -Paper  for  Arsenic.—  T!< 
•  Op.  rfr.,  t.  i.  p.  S0». 
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from  paper  admit*   of  great  variety  of   D  A  quick  special 

method  Ism  follow*  — Tho  papor  b  Mfimttod  with  chlorate  of  potash 
solution,  dried,  set  ou  Gre  ia  a  suitable  plate,  ami  instantly  cotci*  J  with 
a  tall  glass.  Tho  nan  u  collected,  pulverised,  and  exhausted  with  cold 
water,  which  has  previously  thoroughly  cleansed  thp  flaw*  ami  holl-glass  ; 
--tin-  111  uVballoa  with  tho  potash  is  dissolved,  whilst  oxides  of 
chromium,  copper,  aluminium,  tin,  add  l<-ad  remain  in  tho  inaolublo 
portion.* 

Krwemut  tod   Rintz  t  have  elaborated  a  method  for  the  exaniin.' 
of  woll-popors,  fabric*,  >arua#  and  similar   substance*,  which,  provided 
tho  reagent*  arc  pure,  ia  accurate  and  cosy.    T  i   grin*  of  tho 

substance  aro  placed  in  a  half-litre  distilling  flask  or  retort,  and  MO 
of  H('I,  ipedfla  gravity  1*19,  added  ;  after  tUyttun  /  ■  u  boor,  B  *  J  . 
of  a  saturated  solution  of  ferrous  chloride  arc  added,  and  the  liquid  "lowly 
dirtilh-d  until  frothing  stops  any  farther  distillation.  A  further  quantity 
of  100  c.c.  fin  i*  tban  addadj  ami  dinti  |]  I  dvh  Dm  DBoniver,  in  am  b 
case,  contain*  water,  *nd  must  bt  kept  cool.  The  united  distillates  arc 
diluted  to  800  c.c,  and  saturated  with  Sllg.  The  arscnious  sulphide  is 
aoDtetad  uu  an  aabactoa  filter.  After  partial  washing,  it  la  heated  with 
bromine  in  HC1  of  11$  specific  gravity,  and  Urn  ol  il  ■  n  again  ili*tillod 
with  f.-:i.Mi..  hloride.  The  distillate,  on  now  Wins  treated  with  8B0 
Rive*  orsenious  sulphide  free  from  organic  matter. 

|  743,  Estimation  of  Arsenic— Most  of  tho  methods  for  the  quanti- 
tative data  miii, ii. ->n  of  arsenic  nro  also  axoauool  testa  for  it*  presence 
It  may  be  regarded  indeed,  aa  an  axiom  in  legal  chemiotr)',  that  tho 
precise  amount  of  every  substance  detected,  if  it  can  bo  weighed  or 
estimated  by  any  process  whatever,  should  ho  accurately  stated.  In- 
d<  i"i  >•  i  ^piT^iuiih,  Hurli  .[,  ■  |ii.nii.i>  was  foacdj"  "  traces  wow 

ili'.ln  t'-il,"     ■■■      ,.!.-■:;  ■  .lijrrti-.n:i'.,;,-,        'Y:v    BOXe    |i  "  t  f « "  -  1    ■  .f  ill*  I ;  1 ' ' '  I  * '  ■  ■  I  ' 

of  evolving  ar*onic  can  bo  madn  quantitativo,  Fbf  example,  tho  galvanic 
■v.i  introduced  by  Rloxam  mny  bo  utilised  as  follows  : — A  fractional 
port  uf  tlif  irawrdnol  solution  Ei  taken  bi  the.  experiment ;  the  bottom  ol 
a  narrow-necked  bottle  of  about  100  c.c.  capacity  is  removed,  and  replaced 
by  a  pioeo  of  vogotablo  parchment  Tho  nock  of  tho  bottle  carries  a 
cork,  which  is  pierced  Vry  (1)  n  platinum  wire,  which  is  attached  to  a 

[nam  electrode ;  (2)  a  short  tube,  bent  at  right  angles,  and  • 
by  piping  With  a  longer  tube,  which  has  also  a  rectangular  bend,  and 
dip*  into  |  total  b  i  •  i  silver  nitrate  ;  (3)  an  ordinary  fauna]  tubo,  reaehv 
lng  nearly  to  the  bottom.  Tin  1 1  ttk  ia  placed  In  a  beaker  of  such  a 
site  aa  to  leave  ft  small  interval  between  tho  two,  and  tho  whole  apparatus 
stand;  in  a  largo  vowel  of  cold  water.     Dilute  sulphuric  acid  is  now  put 

*  EbptooMssajBi  r  An  •  Wat  •  I9M 

♦  ZtiL  anal.  Chain.,  sxvii.  170-182. 
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iuto  the  bottle,  anil  also  into  thfl  bflakflT,  so  that  the  fluid  reach?*  exactly 
the  name  level  in  each.     The  positive  platinum  electrode  of  a  battr 
six  of  Urore'e  cells,  or  other  efficient  combination,  ia  immersed  in  thfl 
liquid  ontsiib*  the  In  Mir.   •  i-uii'  'li'iTi  with  tho  negative  plat*?  is  established, 
and   livh  iv.:ii  very  >rhmi  cuinva   oil,  and   pasae.*  over  into  Lot  Qltntt     I 
silver  solution.     When  nil  the  m  !.•  ■  \p»  II.  d,  ,t  [•  uliuii  of  the  rectongnlK 
tube  u;  heated  to  rednesn,  and  if  thopo  is  no  stain  nor  any  reduction     1 
the  itilvi't,  thiMirid  in  pun?.     If  the  giw  is  passed  for  a  long  tum-   E&tO 
tho  silver   solution,  the  silver  will  he   reduced  to  flomfl  extent  by  (ha 
hydrogen,   dthOSgll    BIflflnlfr&flfl  g?   BO   Hint  it  id    bcttu   bo  Bftlj  B&Ofl   thfl 
motallic  ring  or  stain,  which  is  certain  to  be  formed  on  heating  a  portion 
of  the  tube  md-hnt,  and  keeping  it  at  that  temperature  for  at  Juut  l"i 
minutes.     The  liquid  is  then   paaacd   through  tin-  ftotttfl]   in 
portions;  if  arsenic  is  prcuont,  thcro  will  be  a  decided  metallic  EtB 
heating  the  tube  as  before,  and  if  antimony  is  present,  there  will  also  bo  a 

.1:       thfl  di.-lnirlinri;-  bfltWJ  i m    I  In  m-  .-l.un-    Irm-  hi'fMi  dfwt'ilwd  nt  [>.  ."" . 

Tho  tube  i*  kept  n'ddmt  until  tin  distinct ;  then  the  pi 

of  boat  is  removed,  and  the  pas  allowed  to  bubble  through  tho  BW 
nlttfltc  solution,  which  it  decomposes,  as  before  detailed  (p.   526).     This 
process  ia  continued  until,  on  pint  in;.;  tlie  delivery  tube   In  .1  ..imple  nl 
clear  nitrate  of  silver  (solution,  tlierc  is  DO  durkening  of  colour.    In  certain 
couch  thitf  nmy  take  a  long  time,  but  tho  apparatus  once  act  to  work, 
require*  little  Mparintendtnoe.     At  tha  dooolmion^  the  whole  ol 
araeuic  ib  aepurutod, — part  ia  in  the  silver  eolulioii  11a  araeuious  arid,  [mil 
in  tlio  tube  o»  u  ring  <>f  motoUJ     II     do.    Thfl>  pQftfoJl    ri  Hm  tube  con- 
taining the  mfltollic  araonic  should  bo  cut  off  with  a  tile  and  weighed,  thfl 
arsenic  then  removed  anil  H  flrtfghad  ;  Mid  fcsflsffl  tan ttfltal ■pproxlnutnlj 
Or,  the  Weight  of  tho  lilxu  may  be  estimated   by  haVJSg   I     H    of  .iiniin 
depoaita  of  known  weight  or  Ojll  mi  tabil  I  Knotty  correspond  irn;  t-> 

those  used  in  the  analyst*,  and  comparing  OB  rnatciitnfl  thABB. 

The  anenioiut  acid  in  thfl  nitrate  of  silvi-r  mny  bfl  dealt  will.  In  -I'veml 
Tin    •  |uati<-ii  given  (p.  626)  shown  clearly  that  purenreiue,  |-n    ,  i 
.■■■>:  uf  silver  solution,  decomposes  it  in  jueh  a  maim.  | 
either  tho  silver  deposited  or  the  free  Bold    |fl  ,-:( -,v\,u>  I.  thfl   <iii.mt:ty  ol 
arsenic  can  from  such  data  1h:  deduced.     Iu  "pcmtiug  011  organic  liquid*, 
ammonia  and  other  products  may  bo  given  oil',  either  of  the 

indirect  proceoco  mu/lvimbk\     A  v«ry  OOBVflxJont  method,  ipphcablo  in 
many  cwwh,  is  to  throw  out  Qu  silver  1 )  hy4j  «hloilc  m .id,  bObUm  tho 

Bltlttfl   I'V  bJcsUOOnatfl  Ol  SOdfl,  and    titrate  with   iodine   •  Tim 

latter  is  made  by  dissolving  exactly  127  Bjn&li  of  pore  dry  iodine  1  ty  tin- 

*    Nitrstu  of  wilvcr  K-lnlk.n   I ■    .-     '  !1      I   It  ,   1'li  „    -n-i  -<  ■!  i    . 

sluuliitvly  nccossftry  ia  nj  ajBflllUtil    an    m«tton  to  prove  that  vKiiioiw  idd 
actaally  been  produced  in  th<  luliuu. 
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*id  i  I  ■  ■*.  of  poUsaic  lodUl  in  one  litre  of  water,  observing  that 

ihfl  :  ■  plaoa  tu  th«  cviiii,  v  ithoat  tho  implication  of  htat. 

The  prindpla  Of  th«   titration   i*^  tlmt  .1.  :.I,  [fl  tho  prOONlCC  of 

water  and  boo  Mali,  i»  converts  into  monk  odd— 

A^Oj  +  ^l  +  SKftjO-iA^O-  IKt] 

He  end  of  tho  reaction  is  known  by  adding  a  Utile  aUrch-post*  to 
solution ;  a*  soon  tv  a  blue  colour  appear*,  the  proeeca  U  riiiuhcd. 

acid)  the   URDU   ni.iv  K-  il«  ,  is  ft  colurinp-in     ui'-thvd,  which 

11I0  on  the  fact  that  Dulphurcttcd  bydtopen,  when  antcnioua  add  in 

1!    ., -i'1-M'iy.  ;»roduce*  no  pnrfpil  1  n  yellow 

mate  to  (iif  uunuibol  tttextk  [i  w frt-.    The  »ilver  aolu- 

!  i»  frved  from  silver   b>J  bj  It  ehlotk  *cid  ; 

a  mo*aur  ■  ;■  of  KttOtlod  SB,  WBtST  w  iddod  to  ft  1  1  and, 

if  neeaaanry.  diluted  {tort  ion,  in  n  Nc«h*r  1  ylin-1  if  or  oolnrimotrii?  appa- 

1   1  •  mxluced  10  Mii     ntitntod,  by  the  aid  uf  a  dilute 

a  hurotto  to  a  Ainiiltr  quantity  ol 

emta  in  inotli  a   the  Bald  lming  actdiftad  with  HCL 

7 1 1.  Destruction  of  the  Organic  Matter  by  Nitric  Acid,  and 

Subeeqnont  Reduction  of  the  Arsenic  Acid  to  Arsine  (Araoniurcttod 

Hydrogen),  and  final  Estimation  as  Metallic  Arsenic.     Tin'*  promo, 

which  It  c    &e  mI  -      eoi   t)f  nation  Of  OSTOMY  bafl  boon  nuichimprorai  in 

EtailataSl  In-  l(.  H.  1  'hiit-'.nli.'ii  ind  H.  II.  Donaldaon.*     !0Q 

the  ooopeoM  in  -lit  m  ■-.  -  it  i'i»  into  arnall  piece*,  nre  hooted  ia  a  porcelain 

4    Mii  ibloj  aita,  stirred  by  moans  of  a  glau  rod  with  1*3  c.c.  of  puro 

dd,  and  boatod  up  to  boa  150*  to  160*.    When  the 

matUn  OJeajne  a  yelknr  oi  oning"  colour,  tin*  hsith  i*  n»movi?d  from  tl<- 

Mjmce  of  heat,  and  3  c.c.  of  pure  concentrated  sulphuric  ruid  edded,  and 

fl..     nii\ltit.'     tjrri.i.   when  the  maw   become  a   brown,   flwolla  up,  and 

fvolvi  !'■!  other  fiiini'H.     The   vessel  is  af*nin  hoatrtd  10 

\$0\  ind  whiln  hot  S  c.c.  of  pUfi  OOUOOatiatod  nitric  acid  nre  iiridrd,dr<>p 

1  ffitb  continual  attiring.     After  thin  addition,  it  i*  hooted  to  200* 

for  flftoon  adnata*,  and  the  rooalt  on  oOoKng  i*  a  hard  cArbonaeeoue 

mcidue  wholly  fcOB  from  nitri<-  mil.      Tlie  aaeniC  II  in  tliia  way  oxidised 

into  arecnio  add,  which  i-  ^rilv  'olaWo  in  water.    Tha  content*  ol 

in. .  t iii-i'i-rnir,  perfectly  utoofitod  by  boiling  water,  the  ooucoua 
extmct  filtered,  ftnd  i*v :i{mriti'd  lo  dryness    Tin-  next  procoas  in  to  ob 
the  irsenic  in  a  uietallic  bUI-c  : — 
Tlie  fliwlc,  11  Bunaen*  wnsh-bottlo  of  200  c.c.  capacity,  ta  proridud  Willi 
II    .-j.ih.i!  .11  -  : i-  T.n.l  of  fift  c.c.  oartimty,  with  gliwn  atop  cock.     Xhia 
i-  :<  very  m.-iti  1 1  :i  1  .lid  tu  Lin*  obtaining  nf  a  alow    ind    SVO0   BVOlotlOB  of 
"  American  Chem.  Jmtrn.,  vol.  i\.,  Xo.  4  :  Chtm.  AVira,  J*n.  IMl,  p.  'iJ. 
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■  r-Vuni  <l"4deratnm  srhu  oU  Ittfl  i*  to  be  avoidod;  for  with 

rmly  a  fnnm  !  -iilw ■,  m  n   :  n.n«  «  HBaD  poftko  Ol  llniil  h  added,  B  RUCEd*D 
null   of  ga*  tJikc»  plftcr,   with  pxohttdl    I   mull,   but  lt31  rnoro  or  leas 
appreciable,  low.     iiut  the  aopamting  funnel,  filled  with  tin*  ucul  nn 
cantoec  i«toglvf  i  andtegohu    oppljof  floldattha 

riti'    ii !    l.»V.i  .i|    I    irniipp.    |  in-   ii.iui.tr,   I  I   nv    n|  I'.i   ■   •■  i        .mi  tin)   i 

dxM  by  ft  calcic  chloride  1  u"  >  -,  md  HkAD  pHBM  QlMngh  I  tab*  if  hard  rIms, 
betted  tO  I  r  -  ...if  by  1  iiitui;t!.iir«  hirnaco  of  threo  liunccD  Uidjm  -■-  it  h 
6pmnd  burners,  eo  that  it  continuous  flame  ol  *"■  EnOOdfl  ■  U:ii:u-I.  :nnl 
vricSi  i  propca  length  of  cooled  tutu  ool  i  bna  ol  eneaSc  pusawby.  Tin- 
glnae  tube  when  licit  -d  Li  wound  with  a  strip  ol  fflW  pane,  Wb  IBfle 
being  supported  upon  tho  edge*  of  tlio  lamp  fafflW,  eo that  tho  tube  doe* 
hi'  «:  i  »li«_-;i   li-  ilml.       The  suinll   fon&Cfi   b  provided   with    two 

IpptO]  "f   ihad    BMteli  ao  that  ji  iftflM  ii  alw.iy* 

•obtAiri-  ■ :       Whin  bht  •!  OK  H  very  amnll,  the  tube  i& imt'ir 

allysoplmvl  tli.it  tin-  mltroi  k  deposited  in  the  narrow  pOffton  ;  but 
VflUfta  rhr  Mtttk  bpiWBntt  tttof  0*003  grin  .  the   lube    <1i<nihl 

be  ,;  DUB.  in  BUM  tli.ttiictri.  Hid  ag  arranged  that  fully  -  incaftfl  Ol  this 
lnrge  tube-  are  between  tb.    fl  I  the  narrow    pOttl  ■■».      When  tho 

quantity  of  arsenic  is  loss,  tho  tubo  can  aftttmllv  bi  HoaVtVi 
Loldi  i  iiii"' ■ri'iit  ttrungths  an  made  as  W  ewe: — 


.%dil  \r>.  I. 

;.i:-  -  .i    j.Ki-    m„,  .  it  si  i.. 

H50. 

Add  Na  S, 
pq 
1040 1  .  .    \-  i-l  ffo.  I. 


Li  kd 

uio  r.cActJ  STot  l. 

■     l 


•  35  graft  ol  Kranulatwl  rinc,  previously  alloyed  vritfa  a  small  rfneja 
ol   I     tl  ■'■  i  heed  in  the  generator,  and  everything  being  in 

[Hikitinti,    tin*  rippMraMM   i*  lilted    wltfa   nydrn^i'ii    by    tin-    use  of  a  wnali 

klHg    i    'id  No.  S.    After  a  auiTiciunt  buna  baa  elapeejd,  tJ 

I  at  the  jet,  and  •.!:.•    l.i  aied  to  a  bright  rcdnoet, 

Thaflfl  -lution  in  concentrated  farm  »*  nixed   irfth  45  c.c.  of 

Xo,  2,   and   tin;   inixtuiv    pn  ■    bbfl  BBptmting   fiinnnl,    from 

which  it  w  allow4'd  to  flow  into  the  jtencrntor  at  lacb  a  mta  that  tho 

fiitirv  fluid  is  introda*  d  In  one  hs>u  or  one  and  a  half;  40  c.c.  of  ncid 

V"  •'  n'1  tin-n  .i  i.].-..  .n..!  .  ;i  i  |  into  tin-  geaenlw   and, 

.    !■*'   '.■     ")    add    \:x   4.      The   :iri>uft   (if   tiiriff   r^illfnd    wCfl    »MJ 

with  tho  amount  of  arsenic:   2  to  3  BUjp&fc  ol      l  ask'  vfl]    r» 
about  two  Tn  tin-. *i   aoattte  tho  entire  d  BompQl  ItfOAj  whilo-l  toftm^nn*. 
will  nosd  perhape  Hires  I  i  tow  houm     Whon  the  nxnount  of  araonic  is 

:  "ifd.  ii  ml  but  4JS  D.O.  if  add  No.  2, 
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30  ZX  -:  "  i  I  Ufa  %  ntid  30  «.c\  of  acid  Xa  4  ;  tat  when  4  to  5  n*grcaa. 
of  ar«mic  uk  present,  il  is  belter  lu  lake  the  lint  mentioned  quantities 
of  rinc  ami  acids, 

Tho  mtuta  Mug  thue  collected  w  ft  large  or  amall  tairrcrof  tnetaJ. 
tut*?  is  cat  nt  n  wife  ilififcuir*  from  the  mirror,  n  tlmt  a  tube  of  ]**rhap» 
2  to  6"  grra*.  weight  in  obtained.  Thia  U  carefully  weighed,  and  than 
the  anenio  removed  by  uiniple  heating  ;  or,  if  tho  arsenic  i*  to  bo  nr«l 
(as  in  a  toxicologic*!  case),  dissolved  out  with  atrong  nitric  acid.  Tli» 
tula-  is  thfii   ■'..•.;. in],  dried,  and  ag  nee  gi ring  the 

weight  of  metallic  arsenic,  from  whieh,  1-y  u>iinj»Jc  calculation,  the  amount 
of  irnemom  oxide  con  bo  obtained.  Somo  teat  results  are  given  aa 
follnws;  tiny  MM  obtains  by  introducing  definite  quantitioa  of 
mud  Ifl    in   the    form   ol    a   rulution   mixed    wiih    10   -  .c.   of 

Xq.  2  acid,  &c.:— 
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Sanger  estimates  and  UaU  for  minute  quantities  of  nnenic   by  the* 
Marxh-Uer/.clius  pmcf  ,  and  use*  u  gooumtot  of  hydrogen  ;  that  :*  lo 

say,  the  hydrogen  is  evolved  En  the  ordinary  way  from  imcauJ  aultl 
acid,  and  tho  issuing  gas  dried  by  calcic  chloride ;  tut  into  thia  flatk  is 
nUo  delivered  (mm  HTmthaf  ilaak,  charged  with  sulphuric  acid  and  riflC, 
l>ui©  hydrogen,  B0  tlmt  mlu  tin  .-,.*,;. PJId  uVk.  little  by  little,  may  be  ml  b  il 
tho  solution  to  be  tpttpd  ,  and,  owing  to  the  generating  flank,  the  ^a* 
may  bo  mndo  to  givo  a  uniform  current,  and  at  tho  end  of  tho  operation 
nil  nniiif  swept  cut.  To  oxtimato  the  quantities  of  arsriii<  in  '  «•  gas, 
the  reduction  tube  is  hunted,  aud  a  mirror  or  mirrors  obtained,  and  com- 
pared with  a  set  of  standard  mirrors.  The  standard  mirrors  arc  made  o» 
followa : — Ona  grin,  of  n  pm-ifled  by  ropoatad  rob3 

ia  dissolved  with  the  aid  of  n  little  ndlo  btcaibonfltfl,  nud.  after  neidiflca- 
tion   with  dilute   sulphuric   mid,   madl  Up  to   1   litre.     Thia    stain  hud 
solution  ooutaina  1  mgrni.  of  AajIK,  in  every  o.c,,  aud  in  used  to  make  a 
second  standard  solution,  conl  lining 0*01  mgrm.,  to  every  cc,  bydilti 
10  cc.  Lo  a  litre.     Of  this  last  -olii:iun,  1  BA,  2cc.,  3  c.c,  and  so  cm,  aire 

i  .■■.!  -n   . -d  ;iiid    mil   >Iin  ed  .1 

•  ibtninad.     It  ia  recommended,  for  obvious  0  make  more  than 

one  standard  for  onch  quantity,  for  tho  appaaranoa  of  tho  minora  fi 
tha aUM amotint  of  auW  Tin-  mints  arc  hermetically  aealcd. 

and,  when  not  in  <v«\  kept  to  &«  dalk. 

Thla  proceas  ia  convenient  foi  mnll  amounM  of  anc 
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before,  tho  results  arts  given  as  metallic,  arsenic*,  wherein  the  lilius  ftpp 
never  to  be  composed  of  pure  metallic  arsenic,  but  a  mixture  of  livln-l« 
Old  Itttezid'1       Ti-='  f'Xji'-riiii-.'iitfl  _ r. '•,  ]:.>'.viv<.r,  law  NtUlt*.* 

§743.  Araiue  Developed  from  au  Alkaline  Solution— Fleitmnnn 
dlNOTtnd  in  K881  that  BIMIlIOi  iniu-d  wiih  ftaaJj  dmd<*l  /inc.  and  excess 
of  boiIo  or  potwh  added,  evolved  nrainc  ;  but  no  .itibinc  was  evolved  under 
the  same  condition*.  In  HtfS  -J.  W.  Gatehouse  auggeitted  the  nw  of 
iilmiiiiii  i:n  ml  rilir  iy<ir.iU«  111  nnv<l  lin-ti  <n  oj  I'  Icitinann's  t«*t»  for  Ufa 
purpoAft  of  distinguishing  between  arsenic  and  autimotn  and  this  is  now 
tho  unuiil  proeosa  adopted.  The  hydrogen  cornea  otf  regularly  ovon  in  the 
cold,  but  it  is  boat  to  apply  a  iittlo  boat.  Thi*  teat  will  evolve  nraine  from 
ursenious  acid,  and  alao  frum  arsenic  Lrimilphidi!  ;  bill  It  Si  not  available 
for  the  detection  of  eraoiiie,  when  tho  arsenic  w  in  the  fonu  of  oracnicacidL 
According  to  Claik,t  it  m  not  adapted  for  quantitative  purpose*,  becauoe, 
owing  to  tho  formation  of  *nlld  hydride,  about  one-fifth  remain*  behind. 

E.  W.  Davy,  in  18T9,  piupoaed  tho  u»e  of  nodium  amalgam  for  the 
generation  of  awinc  ;  on  the  whole,  it  is,  however,  not  so  usmal  at  a* 

•  in-      h.-tn-ir,     |  p  <■:• 

The  liquid  to  be  tented  to  made  strongly  alkaline  with  pun1  *ulii:  i»r 
potajaic  hydrate  placed  in  a  fla*k  connected  with  a  tube  dipping  into  a 
I  per  cent  solution  of  silver  .■  a  U-w  pien .  «>i  Invt  aluminium 
added,  and  tho  Hank  gently  boated  ;  any  amino  present  will  reduce  the 
silver.  The  silver  solution  thus  blackened  may  be  treated  in  the  nnO&Ol 
deacribed  (p.  567). 

g  746.  Procipitation  aa  Tergulphide.— Despite  the  advantage*  of  somo 

of  I  In-  pn.c  ("•.:.■  :  ili  «  mIl',1,  whii-li  rire  (to  :<  -  rf.iiti  extent)  «wy  and 
■CBTOte,  nut.  u  fon  Hit  mixta  still  prefer  the  old  method  of  precipitate  m 
Willi  Ivdiii:  sjulphide  Slfj,  ln-niii»c,  although  I'-dioua,  it  has  stood  tho 
tost  of  experience.  If  this  bo  used,  it  ia  woll  in  moat  case*  fee  , 
sulphurous  mihydridt*  through  the  liquid  until  it  smells  strongly  of  th* 
gaa,  for  by  this  means  any  arsenic  ucid  present  is  reduced,  the  *u  ph  i: 
anhydride  ih  quickly  j;ot  rid  of  by  a  current  of  carbonic  anhydride,  and 
then  tho  liquid  is  saturated  with  hydric  mlphjd*.  In  the  ordinary  way, 
much  time  is  often  wasted  in  saturating  the  liquid  with  fllhgM.  ZlkOtl ■. 
however,  who  have  large  laboratories  and  daily  employ  hydric  oulplud.  . 
pouess  (or  tboold  poUiHJ  I  water  saturated  with  tho  gaa  under  pressure; 
such  a  liquid,  added  in  equal  Tolurnn  to  an  ararnicul  ••  iition,  in  able  Us 
convert  tin-  v.le>ir  oJ  thf  UW  abide  in  I  very  few  minuU'N 

Those  who  do  not  poascia  thin  hydric  sulphide  water  can  aatur..l«  In  ftfl 
hour  tho  liquid  to  bo  tested,  by  passing  the  gnu  Kb  tm<$tt  pnttQIa.)      A 
"  V'/ca.  dvurian  d*sit  <>iy  «/  Arts  ami  Stienca,  vol,  JivL 

;  i;  ■-.<  tUhl  lip^n   li-;  I  i<  Dew  an  ortieU  of  ramiM 

living  fold  in  iron  bottlaa. 
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•  in  >.tii;.':iiilf  of  antimony  (irxl  1 
gat  (aaae*  flnt  intonwu  uni  then  into  a  «trong  flack  con- 

taining tho  nil  tat     Thi*  Ho*k  is  furniabed  villi  a  safety. 

mlvo,  proportioned   to  the   rticnglh   of  the  appnrat  Vtt  tube* 

dipping  iota  Qie  mfa  botdi  and  iV  l;irtfl*»k;u>  :  with  Tkjuseo'a 

vilrw,  vhloh  inily  ellow  tho  km  to  paw  in  one  direction.    The  h 
•alplii.1-  1    Qmb  driven  aval  by  heat,  and  when  auiftcient  r*i  ban  i: 

pue«d  (stothe  li-j  irhdrawn,  and  the  apparatus 

allowed  to  etam!   Baa       DV    hour*,  the  valve*  preventing  any  backward 

.  1  !i  jiiid  or  ga*.     Wh-:   Lbapi  haiaettled  to  the  bottom, 

the  supernatant  fluid  U  carafnQj  j-<is*ed  through  a  filtiir,  nod  the  preeipi- 

uaxhed  by  deconUdion  in  tin-  flnsk.  m  li  tot  t m  1  •  .  uce  tnlliefilUir, 

if  it  can  I"    I 

Tho  impure  isJnnldt  li  mahad  ivn  with  aloafcal,  than. 

1  irbon  'i  lie  lead,  1  :nin  with 

ili'dinl,  .iiiil   tiuiili-1  than  tUaaolvcd  in 

Atxitij  UtaVafl,  end   the   filtrate  ovoporfttcd  to  drynaat  on  a 

aaod  1  tea  pttatun  ;  in  tail  way  it  ia  freed  from 

mlpfclU    u4  to  B  great  extent,  from  organic  mil 

I  .•  purioed  "i  identified  by  Koroo  of  tin?  following  methooa: — 

I  -1  Solution  in  Ammonia  and  Estimation  by  Iodine* 
i>  pierced,  the  oiil|  ■hide  war  lied   into  a  flask  Ly  ammonia  writer  (which 
uned  not  bo  concotitniU*d)r  and  duwolved  by  warming,  filtered  from  any 
iiKnluhlc  :ii;itt4'r.  i'H'i  bj   lodlfUl  and  etarvli. 

I  Oxidation    of  the   Sulphide   and   Precipitation  as   Ammonia 
Magncsian  Areenlate,  or  Magnesia  Pyro-Arsenlate.— The  tcnmlphide, 

|f 0N»  li  diwmlvcd   in  ammonia   (liol   omitting   tin-  lilu-r  jnper,  which 
aHoald  fa  •  iaakl  d  in  thin  nagOOt),  the  solution  filtered,  and  cvn]ionited  to 
'lli>    liv  rceidue  is  BOY  by  faming  nitric  acid,  taking 

care  to  profeeet  imp  >\.-h  v.ith  a  lar^o  wau-h-ghuc  (or  <»!i  1  1   01  v.  1)  >ltiring 
the  firal  .mli  ni  action  ,  the,  dish  li  than  boated  in  tho  water-bath  until 
all  the  sulphur  ho*  disappeared,  and  only  a  small  bulk  of  the  liq 
remains-,  it  is  (Inn  diluted  l&d   pMofpStated  by  "mngnoeia  mixture."  f 
Tlio  ilni'l  t nwf.  fttand  for  ^vrr:d  htvir-,  ..ml,  if  1   a  ai     1      i«  to  be  <1. 

OfOal  ammoniac*!  salt,  u  BDOai  be  paesed  tbruuL'h  ,1  weighed 
tiller*  end  waahod  with  ■  little  nmmoniacnl  water  (1  : 3),     Tlir  eolubi 
of  the  precipitate  U  con*itlornblo,  and  for  every  1G  cc.  of  the  filtrate  (not 

■  p.  Cfaanpfoa  and  H.  roilott,  9hA  Am  CUm.  [«),  oij.  pp.  Gil  Fit. 

t    MuKUCile  USxtUe  :— 

Sn1]<Im:«    >'  nmgnetU,  ...  1 

ChlOtidl  "f  aiiiiiioniiitii,  1 

Solution  of  smmonlN,  .  ,1 

Water, » 

DSattlrc  ;  then  allow  W  itand  br  eeveral  d»y»  :  finally  filter,  and  keep  far  utc 
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the  washings)  I  nigra,  must  U  allowed.     Thn  precipitate,  dried  at  100", 
2(NH,MgA*O4;li\0,  rsprsaffite  33  17  pa*  Dial  nirUllic  anamtr. 

Tb«  *>!uhilitT  of  the  magnesium  arscniate  itself,  and  the  general  Ak 
which  cacnusts  bav«  to  weighing  in  cucli  hygroscopic  material  as  a  ti 
arc,  perhaps,  the  main  reasons  for  thU  aid  mpthoil,  i 

haa  l.i>ly  boom  'r.    It**  |uu|N#«f1  rtaif!  timssgotba  convsjn    n 

of    Ibl  double  salt  into  the   pyro-arscniate — a   method  condenmf  ! 
Frsaoniua  and  I'tirncll,  bnt  examine!  and  pronounced  s  practicable  and 
Accurate   pToceaa  by  Remol,   Ram  Thorp*-,    I'  ft ■». 

Emerecn,  Narfl  d,  and   lirauner.      The   notification   of   Itow'n 

process,  roooenmendsd  by  Woo.!,*  an  I   '  =  11 1  rths*  tmprovad  l>y  BttSB 
may  bo  a«?e*jitod. 

Th*  precipitation  is  s&otad  hy  magnesia  mixture,  with  thn  adilitinn  of 
half  ils  bulk  of  alcohol.     H  I  0  aland  for  WtetnJ 

hour  ia  poasiblrt  to  decant '-Km  <  l.-tr  liquid  ir  unite  ; 

thn  la:ter  U  now  dissolved  in  CHI,  rep:  I  a*  IWore,  thrown  01   ^ 

nail  filter,  and  wtuhed  with  ■  mixture  of  one  volume  of  annum. i  i  p...» 
volumes  of  alcohol,  and  three  of  water. 

n  -  ito  i«  now  dried,  :.n  l    rnnaforrwi  as  completely  a- 

the  liltei   ii  '■  pomlfl  ti  crucible,  Kndndad  inn  larger  ,m<' 

"f  p!;tli;iur;i,   m.  ii.-trtn-I  I 'ill.  nil  fk  ft  id,  rornred   and   llCflU'd  n. 

ppntly,  lastly  to  a  bright  redness ;  thoiili-t  i    then  n-  ill  I  BJBrifcriy,  and 
the   crucible   with    iU    contcnta   weighed.      Pyro-ararninto    of    *i 
(Ug^AsgOf)  eootaim  48  80  per  rent,  nf 

Conversion  of  tho  Tneulphidc  of  Arsenic  into  the  Arscnoino- 
lybdate  of  AnunoniA.    Xhi  oatidkod  toy  nitlifl  acid, 

tii"  i«id   aft  tlon  El  rautoad  ftUcaRiii  by  masasd  t,  and  than  pn  •  stated 

by  n   i:i(.1;.1k1i'iii.(ii  ttltttfoo,    nmdi*  ;■*   foili.u*:-  niiilylnlir 

acid  an  iuaolrsd  la  ISO  c,c.  of  ordinary  ammonia  And  80  of  water;  IUb 
solution  in  poured  drop  by  drop  into  500  e.e.  of  pure  nitric  acid  and  3U0  c.c. 
of  w.iter;  it  i«  ■  «ttle,  md, if m nfiisji jt Mtarad.    TbBmoljbdfa 

aolutfon  must  be  mixed  in  oocoaaj  with  the  liquid  ondai  toaatment)  tin- 
temperature  raised  to  70*  or  80*.  end  nitric  acid  addftd  m  exesaj  unt.i 
ayallnu'  i'>>!( >r.ition  appears;  tho  liquid  w  th"n  passed  through  a  tared 
filter,  and  driral  st   100".      I:   COOUlfil   5"J    par   CtOt    Ol   aMBk    •■« >' 

[a-3  a-4* 

i  Conversion  of  the  Sulphide  into  Metallic  Arsenic.  If  tl,<  n 
ahould  be  any  doubft  as  to  the  utuN  d  tlu  pndpttoJftd  aubitaueo*  thsj 
very  bast  wny  of  revolving  thin  dm. lit  h  I  I  IWtUM  1 1  •  sntphfsTs  (a  metal ; 
the  cosiest  method  of  proving  thi>  i>  to  dissolve  in  i«»lu»Ii  and  obtain 


•  Zeicx/ui/'t/ui  mull.  0Wm.,  vol  xW  p.  850. 

t  Ibid.,  xvj.  pp.  C7,  68. 

v  i  !hamnk>D  tad  Path  tr,  Bui  i  .  Jan 
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I  "  cho  action  of  aluminium  ;  or  if  it  w  desired  to  orotro  aniir 
from  in  acid  solution  with  rinc  in  the  usual  way,  then  by  dissolving 
*  slight  exces*  of  iiiic  uxide  in  jtoUwh  or  rodu,  and  dissolving  in  lh»  thn 
.irscnic  Bulphid<  :  lli«-  mv  •■"i.v'iuca  with  nil  the  nulphur,  and  convcTta 
the  <ulpliam<int  ■  ii. I  J  tared  off,  and  the 

litiret*  acidified  and  introduced  into  Var*h\  ipnnnfeu,    Thf  r.ri^nnl 
Iitoocms  of  Frvsenius  wan  fo  mix  tin-  ulpbsdo  will]  can  -oda 

mil  ojulde  ol  yxdaaeinm,  and  plana  fchn  mixture  in  the  wide  part  of  a 
I  ibi  cf  i  'pi  •  1  ■>  aasgltt  .  tniniovial  »u<  '-mi  •...  a  oaptflarj  finon 

.  q)g   it.ti  wh  ;<!-  >   dried,  was  passed  through  the  tube,  and 

the  portbn  MfilnMirf  D  art  heated  to  redneas;  in  tliU  way  the 

ado  was  reduced,  and  the-  nietnl  condensed  in  the  cupil- 
lary  portion,  whew  the  smallest  quantity  could  bo  recognised.  A  more 
cUhnraU:  nnd  accurate  procrjK,  hosed  on  the  anna  priui-iptra,  has  haen 
advocated  by  Mohr.* 

A  convenient  ([iiantity  of  carbonate  of  eodn  is  added  to  the  sulphide, 
tha  wfttoifl  nbced  srltl  i  very  Little  rater,  and  wuU:  w.-innod.  Th« 
w  precijiii  ii  ■  i!i-  ii\rii,  (ml  tiii'M  li«-  wimli 

it  ■-  in  i  unuiulnr,  somewhat  moist,  adhesive  state.    It  is 

now  tranftforred  to  a  glasa  tuho,  open  at  top  and  bottom,  but  tha  top 

i.cd  Into  n  funni'l  :  ahJi  tube  is  firmly  held  perpendicularly  on  a 

plat*,  and  the  prepared  rolntdda  huanv  ■  ■      ■  I  rylindsr 

1  |  t!j  |Ua  rod,  which  just  fit.--  the  tube.     The  cylinder,  is  now 

dried  over  a  Bans,   until  no  more  mofetuto  is  to  be  delected,  and  then 

tontfiamd   » r 1 1 * »  :*  ajleji  rohe   4  Of  r»   inch.  ■    .    md   with   one   end 

drawn  to  a  point  (the   weight  of  thib  tube  should    1«     fiitl    accurately 

taken).    The  tube  fa  connected  with  the  following  series; — (I)  A  chloride 

■  rim  tul.  ;  (2)  i  -midl  l«>ti le  •■< nUintlig  nitrate  of  silver  solution  j 

!,•  ii-..  ;.!•■.  n-T.iJiii.;  Ik.:  ,'.  i  ne  nml  sulphuric  acid.    Tli# 

lirdroj  in  got     through  the  argentic  nitrate  solution,  leaving  behind  any 

id  arsenic  it  may  contain;  it.   i-   then   dried    by  chloride  of 

calcium,  nnd  streams  in  a  juire  dry  slate  over  the  cylinder  of  prepared 

HdpM^a  (nit  .inn-  \\\i\\  Ngnd  tD  [fl  |  I  rfl  I      ■"  the  gna  is  lilo  ly  to  OOCtn  ; 

but  in  rigid  i in 1 1 ii ;■!<•-  it  i>  tdi  [tabic  ti»  heat  a  portion  of  the  nil"-,  prei 
to  Iln   in.  in.  i.  of  the  sytindor,  ror  lonw  time,  in  order  lojmwthe 
MS  c4  my  oxtexna]  awonicnl  eourco);  when  it  is  oortain  tluit  pure 
hjdrogeo,  unmixed  with  air.  is  being  avolvnd,  the  portion  of  thatobe 

in    Whieh    Ibe    '-vliii-br    r■.•^t^    II    heated    slowly    to    irilncKt,    and     the 
metallic  aTscnic  sublime*  at  a  little  dietance  from  the  source  of   heat 
Loss  is  inevitable  ii  th*  tuho  U  tCO  abort.  OX  the  «tri"i 
uovrerfsl 
Tin;  lube  lift- :  Hh  opentios  i*  divided,  the  portion  soiled  by  the  *ode 
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thoroughly  rie&naml,  and  then  both  part*  weighed  ;  the  diflVirneii  bitween 
tho  weight  of  the  empty  tube  and  tho  tubo  +  arsenic  gives  the  metallic 
eraonk.  Thifl  U  tho  proves*  na  NMRttBlttMkd  by  Mohr  ;  it  inny,  however, 
Km  pointed  out  that  thfl  glaa  tnht  itaalf  loaea  weight  whm>  any  poftioa 

Oi  it  h  kept  red-hot  for  BOUfi  little  fctfflA  ;  mid,  therefore,  uidtwa  the 
.  :^n!ml  in  the  OTsJUUl  till"-,  it  i*  bettor  to  divid>- it,  carefully 
weigh  tho  Anmnical  portion,  remove  the  crust,  and  then  re  weigh.  Tin- 
method  li  not  perfectly  wtumi*.  The  mirror  b  not  pan  njatalKc 
urncnic  (mo  p.  571),  and  if  the  white  alkaline  residue  bo  examine.  I, 
areeni  mi;  fa  detected  in  it,  the  reason  being  that  the  arsenical 
:'!<•  generally  I'OiitaEnft  pwiUwnlphidi-  of  arvenfu  a*  well  as  free 
►  nlpliur.     Xnw  tho  ppiifiwiiljihiilo  dOM  not  givo  up  mf-mllir  ampule  wit  D 

lii-itril      11     U-fuir     ilrl.iilnl        DOT,     iiid"'-'l,    '■"'■'     the     I  I  i  ■  ll  l 'hulf,     |f    Hli\''i| 

with  much  sulphur,  yield  an  arsenical  crutt  U  ia,  therefore,  of  fcroat 
moment  to  frM  till  |  R  ipttnftfl  iu  much  a*  possible  from  sulphur,  before 
attempting  tho  reduction. 

Tli-  •!<■.'  I  i|iMj'-;it  '■(  ;i  reducing  Ras  from  ft  special  and  toraowhat  "in- 
ited   apparatus  is  not  abaohitoly  necessary.     The   whole*  process  of 
reduction,  from  In-pinning  to  end,  may  talce  plnee  in  a  single  tube  by  any 
i»f  the  folfowiag  processes: — (1)  The  sulphide  it  mixed  with  oxnlntc  of 
•oda  (a  sail  which  contain*  no  wat-  .  -  i    .  U  il  .<    Irvmixture 

i*  trnnofcrrod  to  a  suitable  tube,  sealed  ftl  MM  IBiCL      An  ajft&nioal   mirror 
fr*  readily  obtain  •  >\,  and,  if  the  hft.it  fa  n.iiiimin!   long  MOttgh,  DOM 
remains  behind — au  cX'.elUnl   Utl  OIVJ    method)  in    vli.li    i  In-   reducing 

>,mk  ih  carbonic  oxiii-  km  1  phon  of  carbonic  anhydride,     (S)  The 

sulphido  i*  Oiidiwd  by  oywn  /•/''.  and  the  solution  evaporated  to  com- 
plete ill  Jill  111  Tin-  residue  i<  Mi'Ti  im«o1vimI  iu  a  few  dp>|H  rif  wnter, 
with  the  addition  of  aoui>  no  of  good  wood  charcoal  (wlmh 

Absorb  roo.'-i  of  th<  ,   m-l   the  win  I  ly  dried,     Tho  mow 

il&Offl  1  I  l •'■  rred  to  a  tube  Ho-j<I    r.  i>nr  .'ml,  n    il   le   iharvoa]  nddml   in 
tin*  Turin  dl  IU  IDMi  I:iyr,  :""1  hut  IppUcd   fin*  I  U»  tin*  DprjQi    ||{         M 
•  .  1  '•■    I  1m  it  it  with  COv,  and  then  to  the  vrholfi  tobfl      mi«Ih. 

1   >\ncM  from  nbovc  d  .vuw.nu.     In  thia  caac  nbo  the  whole  of 
the  arsenic  aublimec  a*  n  melull ■■   DO 

Then'  in  vaiioofl  other  nodlfloatfooi|  but  Chfl  above  are  truatworthy, 
and  quite  ou&icicnt     Bru>;cliiiamire  mtthod  lining   >    <t>;>,  rlse- 

wher*»  d»aonb#d,  would  uppoai  to  poascw  aoino  a^lvantagcs  and  to  pro 
mite  wpll ;  but  \.Uo  vrito  nil  had  no  frrrgiffTl  nfttdvnoo  ol  it  with  regard 
lo  umiii . 

S  7(7.  Conversion  of  Araonic  into  ArBonioue  Chlorido  (AiC^).— 

Tiii*    [»roce    .    lirni   L«mp:»v»'d    l\  1    :ind    Kvi«  ,   %n6    ifUfWifdl 

ylor,  dlffen  from  :i!l  Am  |Trr»-iHng,  since  an  attempt  i* 

made    l'<  aepai  me      |>emtlon    ro!a  '•'■-   BOtftlik  •  hloridea,  and  U» 
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doatroy  the  organic  matter,  and  thus  obtain  —one  11  1 

— tolerably  clear  and  fit*  from  solid  lurtide*.  whilst  the  mass  in   aba) 

retort  retains  such  mouls  as  copper,  aivl  is  111  every  way  e**y  to  dead 

with. 

m.i  i-  .  I.    .  m  .!.  3     I    p  |ph  11  0  .ilt  ;    hut 

Taylor  raeonoBBodfl  hvdi 

iiii-mlfil  by  ]  iyior,  |]]   MtttUrs,  organic  or  otherwise,  are 
to  bo  completely  desiccated  before  their  introduction  into  a  retort,  and  0*1 
thorn  dried  mhsitiincM  siitlx      1    pure  hydrochloric  acid  poured,  an- 1 
diatQ]  Brery  one  is  well  aware  bow  todiou*  Ik 

the  attempt  to  dry  perfectly  the  organs  of  the  body  (such  as  liver, 
at  any  temperature  low  enough  to  ensure  against  volatilisation  of  such  * 
anbaUnce  a*,  <.y.,  calomel      Thi-  drying  ha-  pa,  Nvn  the  grait 

;  ;ing-Mwk   which   has   prevented   the   general  application   of    the 
process.     It  will  \tv  found,  however,  that  drying  in  tho  orduiary  v . 

\<\      BO     mu    in       liiv.  ■ -ii-y  Jlir    V.  I  1 !     1     .1'        l.[      ihn     lOttd     OTgU)     (-liuh     *M 

fee.)  i  ■    u>  n 

■  fitted  by  an  air-tight  joint  to  a  l-i<  ■•!  in*u  m 

its  turn  being  eonnftotsd  witk  »  tloak  by  a  tube]  bhroap^i  mi  in 

rubb'i  t  J  •  p  1  r  ■    into  ;i  Imli'  wiv<r.      Another  tube  from  the.  -imp 

Hiu-sK  i-  «<  MtMM  !•  connected  witfa  it 

'.  tu bo  of  which  UiminftUa  in  tho  baaeinout  of  m 
homw  over  a  gully.  Tho  distillation  in  now  earned  on  to  carbonisation  ; 
cm  moling,  a  second  rra  unity  of  bydrochli  ric  add  Li  added  last 

fnn-ti  hi  uf  the  iH.^tillate  cxnminrd  for  UVOnii  .      It  any  i.v   found,  a  thmi 

lation  is  ncecaaary.    At  tho  termination  of  the  operation  tho  rfl 
is  washed  with  water,  the  solution  filtered,  and  thi*  solution  and  the 
tillate  an  'M.h  Mpmtolj  mmhwd  for  am  nio.     If  proiw-rlv  ptrfaroMcl, 
bove  1  MOnd   SMBsiSoD  brings  over  the  whole  of  the  arsenical 

chloride,*  and  none  will  1.   1 rj  1b  Wl  It  the  above  arrnnge- 

ni.Mit  thmo  otn  ba  no  odour,  nor  is  there  any  icms  of  fubat&noa  In  tho 
diatillutM  the  at  rnic  run  hardly  be  tn  the  f« >iiu  uf  aoi'iiioitM  r.Muridii,  but 
rather  arftcnious  acid  und  hydrochloric  ocid  ;  for  the  chloric! < 
up  hi  the  prewix  ■■  Ol  »  tfeM  tfitO  tfafN  substances.  It  is  beat  to  can 
i!.  inUi  tin  in  .ulplmU'.  Tnylnr  t  reeoinmeniU  .Ml-.n;  u  :im  in  tho 
listed  w;i),  and  ja--in-  tin;  BHbll  (Asfig)  into  solution  of  silver  nitrate, 
int;  it  (w  on  nruMiiatc  of  ralvar.  Objections  with  regard 
to    tho    impurity   of    reiigent*   should   bo   met   by    blank   experiment*. 


•  Drsgsndorfl  issorU  to  the  contrary  ;  but  wo  may  quoto  th«  auuWitv  of  Tnylor, 
who  hw  rnado  sercral  *s]K>rininnt*,  in  which  ho  obtained  *U  the  erseolc  s>  omVinlr. 
i'hr  writer  ha>  paftnMa  ii.«-  pi  total  mauv  timet,  each  time  oarafully  twtinx  the 
iiioju  la  the  retort  for  sraenic  ;  but  tho  result  prcred  that  it  bad  ratlnity  paaaad 

♦  Prtnefpte$qf  .Vt,tir,ii  /mi  ,  foL  i.  p.  287. 
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K;h-.t  ■  ha*  propoaed  and  prsuti -1*1  ;i  niiHlih>;iimn  of  ihi*  nH-tliod.  irMflk 
i-mcutiully  consists  iu  the  usu  of  sulphuric  ucid  nml  sudic  chloride  (as  in 
Schaoidoraad  FyfoV  original  procaaa),  and  in  passing  the  dblOMt  SfVft 
into  a  final:  ronteining  a  crystal  or  two  of  potapsiuni  chlornto,  and  thence 
into  an  absorption  bulb ;  in  thfl  latter  most  of  the  arsenie.  i*  found  in  the 
form  of  tnuiic  iiriil,  tin-  cUoddi  having  1ievncixidisr.il  in  iU  pojwage. 
IH<  apparatus  in,  however,  complicated  in  thi»  way  without  B  corre- 
sponding odvnntngP.t  Lastly,  E.  T'lschorJ  has  shown  that  it  is  a  eon- 
nidwihle  advantage  to  add  from  10  to  20  c.c.  of  a  saturated  aulutioti  of 
ferrous  chloride  before  distilling  with  HCL  In  this  way  all  the  ar;< 
win  iiiera*  arsenic  or  anenioue  acid*,  ie  «uily  converted  into  oliloride. 


2.  ANTIMONY. 

g"48.  Metallic  Antimouy.— Atomic   weight,   1203  (H.  fichnri. 
120'H    (Cook$);    specific    gravity.    6-710;     ftuSofrpoht    about    6*1 
(11  BO"  V.).     In  tho  course  of  analysis,  metallic  antimony  mn>  i 
u  black  powdor  thrown  down   from   notations;  as  a   film  deposited   OH 
copper  ox  platinum  ;  and,  lastly,  aa  a  ring  on  the  imidc  of  .»  tinV  ftom 
tho   decora  position  of   stibino.      At  a  bright   rod-heat  it  in  volatilised 
slowly,  won  when  hyilro-eii  is  passed  over  it;  chlorine,  bromine,  and 
i.-luie  combine  will,  I      rr     My.     It  may  be  boiled  in  concentrated  C1H 
VrtUlOIlt   BOhltlOD  \   hut  input  r^jia,    sulphide*  of   jMitar-niu in    mnl   sodium 

readily  dissolve  it  The  distinction  between  thin  films  of  this  metal  and 
of  ars-nic  on  co|  p<  r  and  .l;1u««  are  pointed  out  at  pp.  557  und  559.  It  i» 
chiefly  uned  in  r.he  arts  for  purposes  of  alloy,  and  enter*!  tn  u  .:  .  i  .  *t*ni 
into  tho  compoaiticni  of  Qmradn  (virlr  pp.  594  sod  •'»#!). 

g  749.  Antimonioua  Sulpbido.— Sulphide  of  antimony- 336  ;  com- 
position  in  100  porta,  Sb  71*76,  S  28'24.  Tho  commercial  article,  known 
under  th »  name  of  black  antimony,  Ifl  Ihe  native  -inlphidc.  freed  from 
ailiciou*  matter  by  fusion,  and  gftar wards  pulverised.  It  ie  ft  crystalline 
metallic  looking  powder,  of  a  atrol-tfrcy  colour,  and  ia  often  much  con- 
t-miiinled  with  iron,  lead,  copper,  and  anonie. 

The  amorphous  sulphide  (as  obtained  by  saturating  a  solution  of  taVtai 

*  Zttockr.f.  *m/.  CXem.t  xlv.  pp.  MO-281. 

t  Mni  (Atti  dtU,  Aovdemia  &i  Lin&i,  Fa*c.  U„  1878)  ptOfOavd  I  no  lift 
nf  Schacldcl's  piuftOM.    The  »tit»tamwM  aw  Kmled  with  h»r,  pun  nlftallfl  :"  M 
and  at  tho  miti"  tin**  tlir  liquid  ii  irivarned  bysarraamof  hydroaalorlc  lOSd  gas. 
Xa(  iviiKmg  illstlllatala  tsttsd  for  inwiin  l>y  Monh'i  prooM*     Splriii  It 
operating  in  ttiii  way,  ho  hoc  d*toctcd  <D0  of  a  nigra,  of  X*.03  iu  100  gTBM.  of 
anuaa]  matter. 

t  Schcitlung  u.  Z'w/i"mwi(U7  </.  Arttn*  ;  Litbi|C*a  Annaknd.  Clumu,  Bd.  ocvii    p 
162. 

s  Ann.  PhytSOhm.  («),  I  W 

2  m 
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a 

of  KXT  iinqoei 

T^.  raeagaitioa  of  mie  m  to* 

by  flaring;  Igrma.  cr  mote  in  ■  enitabk  retort  (with 
MtocUobc  acid,  and  <Whn^    TWeadoaifcof 

U»  cadecUe  of  aarttaaoay;  end  by  Mi  itUvUkcUlk* 
high,  rary  little  ftbU&oov  will  eoaae  orat,  tm  tf  Uw  ^■lilUtino  U 
earned  *J  Banc  to  ilijuw,  Tb*  «n«ic  is  rletartan  in  ia*  *Hg»iThUa  K  t  tL« 
IllltlllJ  Bllfclli 

Ml  lamentable   ecodeat*  hare  happened  tferoagn  miMtfcint  the 
•alpfckle  of  mtiaunj  to  oxide  of  mijiMii,  ttd  aeiag  St  with  |  iilaiai 
chlorate    for  the    prodactka    of   oxygen.      The  addition  of    a  drop  of 
bydrocnaoric  acid,  it  u  acaroery  aeotaaary  to  ear,  will  diatitigniah  butwamn 
the  two. 

Antimony  ia  uwroently  natimaUid  m  snlpaide.     An  anaorpbooa  lanasiT 

phide  of  mcrtary,  containing  a  amall  admixture  of  aatimoniou*  oxide  and 

■alrJiide  of  j»Ua»ium,  m  known  andet  tba  nam*  ol  ATerma*  mafm/,  and 

ha*  lately  bean  employed  in  the  valcaniaog  of  india-rabber.     1'recwrod 

in  tlsia  way,  tba  latter  nay  be  uatd  Cur  Tarious  (furpuav*,  and  thru*  lw-coane 

a  etmrce  of  danger.     It  boharea  tba  analyat,  therefore,  in  aearciuoa;  fur 

anttaaooy,  to  tax*  special  cat*  not  to  aw  xny  india-rabbet  ftttinga  which 

•ontain  th*  preparation. 

|  j^niivmtphi'U  1/  antimony  (from  the  cW_ou  position  of  Sclilepjae's 

*lt  [Na^b^4r9H,0),  when    heated  with  an  acid)  ia  used  in  cniico- 

lltg, 

}  750.  Taxtarated  Antimony,  Tartrate  of  Potash  and  Antimony, 

or  Tartar  Emetic,  i*,  iaa  medico-legal  etnac,  tho  meet  impurUat  of 

Urn  ml  nte     IU   formula  in  KbbC,!!  ,0.11,0,  and   100   part*, 

'.hmiruliually,  should  contain  35*2  per  cant,  of  metallic  antimony.   Tho  B.I'. 

girea  a  method  11I  etliiualiuii  uf  tartar  emetic  not  free  from  error,  and  Pro- 

faaaor  Dunatan  btw  propo***]  the  following ;— Diaeolvo  0*3  grin,  of  tartar 

.1,.  1 1    in  -0  ■■(■,  «f  waUr,  ftdd  to  thin  10  c.c.  of  a  5  par  cent,  tolutioa  of 

dy  tiLrnti*  with  11  decinormal  flotation  of 

mmIku',    1  inj.;  nUndiHM  an  indicator.     On.-  r.i:  ol    '     iodine  =  O'OlCfl  grm. 

tartar  emetic;  therefore,  if  pari?,  the  quantity  usod  by  0*3  grm.  should 
\m>  M  i- .■•.    TnrUr  nmatia  occurs  in  commerce  in  ,.;l,  j.Li.-nt. 

thoabiei  oetdkadnl  crystal*,  slightly  efflorescing  in  dr>'  air. 
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A  cryntaJ,  placed  in  the  aabliminR  coll  (p.  'J58J,  decrepitates  at  193"3" 
<380*  V.),  sublimes  at  24S'8'  (480*  K.)  very  slowly  and  scantily,  and 
chars  at  a  »till  higher  tcui  pom  lure,  287*7*  (550°  R).  On  evapornl 
f<  w  drops  of  a  solution  of  tartar  emetic,  and  examining  the  rceidue  by 
tho  rairroftcopo,  the  crystals  are  either  totrahedra,  cubes,  or  branched 
figures.  100  part*  of  cold  wafer  dissolve  ft  of  tartar  emetic,  whilst  the 
same  quantity  of  boiling  water  dissolve*  ten  times  us  much,  vii.,  50. 
The  watery  solution  decompose*  readily  with  the  formation  of  aljpo ;  it 
gtVAj  no  precipitate  w:ll.  bBOcj  ft&Jdl  -  I  ;>  •:■■-*  mm,  bhltiridl  Od  I'-rima.  01 
nitrate  of  silver,  nnW  niiiceatnta& 

§751.  Metantiinonic  Acid,  *.»  familiar  to  th>-  pwrtiuul  chvjiiist  from 
ita  insoluble  sodium  Kilt,  in  technically  applied  in  tin-  \m\n\  E0g  of  glow, 
porn-lain,  and  enamels  ;  und  in  un  impure  condition,  as  antimony  ash,  to 
the  ghuiug  of  earthenware. 


!j  751'.  Pharmaceutical,  Veterinary,  and  Quack  Prqmrations 
of  Antimony.* 

(1)  Pharmaceutical  Preparations: — 

Oxide  of  Antimony  (9b»0g)  i*  a  white,  powdftr,  fusible  si  I  Low  rod 

ii-Mt,  and  soluble  without  effervescence  m  hydrochloric  acid,  the  solution 
responding  to  tho  ordinary  tests  for  antimony.  Ar^.-nic  may  be  pr'r.eut  in 
it  as  au  impurity;  t)ie  readiest  mean  of  detection  is  to  throw  wrnail 
portions  at  a  time  on  glowing  chuxcoul,  when  very  small  quantities  of 
arocnic  will,  Qnder  «uch  rnniliiii.me,  emit  the  pecuhur  odour.  Carbonate 
of  lime  appears  also  to  have  been  found  in  the  oxide  of  commerce. 

Antimonial  Powder  is  composed  of  one  part  of  tix^lt  «i  antimony  aod 
two  parts  of  phosphate  of  lime  ;  in  other  words,  it  oujcht  to  give  33*3  per 
cent  of  ShjOjp 

Tartar  Emetic  itself  lias  been  already  described.  The  preparations 
used  m  medicine  aro— 

Tho  Wine  of  Antimony  (Vinum  antlmoniaJe),  which  i*  a  -solution  of 
tartar  emetic  in  sherry  wine,  und  should  contain  2  grains  of  the  wilt  m 
each  ounce  of  the  wine  (0*45  grin,  in  100  c.c). 

Antimony  Ointment  (TJngnontnm  antunonii  tartarati)  is  a  necJitttJ 
cal  mixture  of  tartar  emetic  and  lard,  or  simple  ointment;  t  strength  20 
par  cant.     Thera  is  no  recorded  case  of  conviction  for  thy  adulterate 
i  emetic ;  cream  of  tartar  is  the  only  potable  addition       In   ID 

*  TIik  hiniory  °*  antimony  n*n  ilniR  iseurlom.  Its  as*  was  prohibited  In  Krano 
in  1666,  bwaiiaa  it  was  cansidersd  poUnnom,  ons  Itwnior  boing  actually  expelled 
boa  tho  faculty  for  tranagroasing  th«  law  on  thim  point.  Tli  *  .<li- 1  was  repealed 
in  1050 ;  baft  in  1668  thcro  w«  a  froth  onattiuont,  confining  lu  uar  to  tlio  dwlera  ef 
the  faculty. 

r  Simple  ointment  la  compostd  of  white  wax  2,  lard  3,  almond  oil  a^wv* 
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case  the  mixture  U  le»  soluble  than  UrUr  emetic  itself,  and  on  add- 
ing a  small  quantity  of  carbonate  of  aoda  to  a  boiling  solution  of 
the  suspected  salt,  the  precipitated  oxide  at  first  thrown  down,  heeOBUi 
re-dissolved. 

Solution  of  Chloride  of  Antimony  is  a  solution  of  the  terchloride  in 
hydrochloric  acid ;  it  is  a  heavy  liquid  of  a  yellowish-red  colour,  power- 
fully eflcharutic  ;  its  specific  gravity  is  1*47  ;  on  dilution  with  water,  the 
whitiah-yi'llow  oxychloride  of  antimony  is  precipitated.  One  drachm 
(3*549  c.c.)  mixed  with  4  ounces  (112  c.c.)  of  a  solution  of  tartaric  acid 
(•25:4)  gives  a  precipitate  with  SHP  which  weighs  at  least  22  grains 
(1*425  gnu.).  This  liquid  is  used  on  very  rare  occasions  as  an  outward 
application  by  medical  men ;  farriers  sometimes  employ  it  in  the  foot-rot 
of  sheep. 

Purified  Black  Antimony  (Antimonium  nigrum  purificatmn)  is  the 
purified  native  sulphide  SbjS3 ;  it  should  be  absolutely  free  from  arsenic 

Sulphurated  Antimony  (Antimonium  sulphur* turn)  is  a  mixture  of 
sulphide  of  antimony,  SK.S..,  with  a  small  and  variable  amount  of  oxide, 
Kb/).,.  The  P.H  states  that  60  grains  (3*88ef  grms.)  dissolved  in  C1H, 
and  ]*oured  into  water,  should  give  a  white  precipitate  of  oxychloride  of 
antimony,  which  (properly  washed  and  dried)  weighs  about  53  grains 
(3*444  grms.).  The  officinal  compound  pill  of  subchloride  of  mercury 
(Ptiula  hylrargyri  xuWtloridi  cowpotita)  contains  1  grain  (*0648  grin.) 
of  sulphurated  antimony  in  every  5  grains  (*324  grm.),  i.e.,  20  per  cent 

(2)  Patent  and  Quack  Pills  :— 

Dr.  J.  Johnson's  Pills.— From  the  formula  each  pill  should  contain  :— 

Grains.  Grms. 

Compound  Extract  of  Colocynth,       .  2*5  -  "182 

Calomel -62  -  '039 

Tartar  Emetic *04  -  '002 

Oil  of  Cassia -12  -  *007 

8*3*     -     *210 

The  oil  of  cassia  can  be  extracted  by  petroleum  ether  ;  the  calomel  sublimed  and 
identified  by  the  methods  given  in  the  article  on  "Mercury";  the  antimony  de- 
posited in  the  metallic  state  on  platinum  or  tin  ;  and  the  colocynth  extracted  by 
dissolving  in  water,  acidifying,  and  shaking  up  with  chloroform.  On  evaporating 
the  chloroform  the  residue  should  taste  extremely  bitter  ;  dissolved  in  sulphuric  acid 
it  changes  to  a  red  colour,  and  dissolved  in  Fruhde'a  reagcut  to  a  cherry.red.  It 
should  also  have  tho  ordinary  reactions  of  a  glucoside. 

Mitchell's  Pills  contain  in  each  pill : — 

Grains.  Grms. 

Aloes VI  -  -070 

Rhubarb 1-6  -  '103 

Calomel, '16  -  '010 

Tartar  Emetic, '05  -  '008 

2-M     -     '186 
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Tlit    mineral  ■iili-tJiicm  in  tht*  nrr  #.uy  of  dtbMtfoi  bj  &•  OHtfcodl  *lT<»»dy  jrlvon; 
the  alo«  by  tho  formation  of  chrytarnmtc  acid,  and  the  rhubarb  by  it*  tuicroaoopioal 

ofettuton, 

Dixon**  PilU  prubably  contain  Uic  following  in  c*.;li  pill  :— 


(  .niipOOnd  KvMacI  of  Crtlorymli 
Rhubarb,         ... 
Tarter  Emotic, 


Urmbu.  (irnn- 

1*0       -     -OB  I « 

'06     -     -0033 


3'W     -     "19M2 

($]  Atitimoma!  Medicines,  chiefly  Veterinary;* — 

Uvor  of  Antimony  «  *  pcofoMaon  formerly  much  uwd  by  furrier*.     It  It  a 

in; Mure  of  anUmonloiu  oxide,  sulphide  of  potassium,  carbonntn  of  poUaaluni,  ami 
i!inlrrM!iipn»wl  frimilphidH  of  antimony  Innd  nmy  alun  rrmt-iin  atilphatl  nl  pot&teilliu), 
alUn  vory  nndal.-n:i:in"l  pi-oportiom».  Whun  d«pnv«d  ol  tho  aolublu  notaah  aaltn, 
it  bcoomea  tho  wuKed  tafrtn  </  amtimon'i  of  tho  old  pharmacist*.  A  r«Oat»t  for  * 
grwuvball,  in  a  modern  voUrinary  work,  Kirr*,  with  liver  of  antimony,  cream  of 
U.Ur  nud  giuiacum  u  iugtoli 

Rlnri'i  flwvaiiiitf  ball  i«  compnwd  of  '10  grain*  (3*88*  frrrrii.)  of  tartar  emerJo  and 
sn  equal  portion  ofaattforttd*,  ina4i>  up  into  a  ball  with  lii|inn  i."-pou'dor  and  ayrup. 
Tho  MMrattltl  will  bo  readily  detected  by  tho  odour,  nnd  tbo  antimony  by  £ 
in,  th-il;,  11] ready  ncommomlod, 

EtMopa  of  Antimony,  \cry  i-aicly  uacd  Mf,  is  the  lllnTmilnl  mixture  of  th. 
aulphidea  of  antimony  and  mcKtiry—  proiiurtiouj,  3  of  the  former  to  2  of  tbo  lut     1. 

The  Flowm  of  Antimony  i«  xn  in  pan  .i.ysulphMa  of  antimony,  with  vnriabir 
proportion!  of  trioxjdv  and  1  -I  trimilpnlda, 

TJinphorotio  Antimony  (oaloinad  antimony)  i-  dimply  nntiinoniate  ofpotaah. 

Gliiaa  of  Antimony  in  a  mixtUT*  of  lolpbji&l   »"<!  BOM  Of  Miii nv,  ■  'iitaroioftted 

with  a  imall  uQMlitj  ofajUca  mid  n  1  1. 

A  quack  pill,  liy  name,  Wnnle  Bwl  PiU,  ii  «aid  to  contain  £lan  of  andmony  nnd 
n  ■  lilood 

Antimonial  Comoonndi  uaod  in  Pyrotochn}   — 

Blue  Fir*;— 

Auliiuo&ioua  MUlpludi-.  1 

Sulphur -J 

Nitre, (J 

This  composition  U  u«d  tvt  the  blue  or  Bengal  eignal-llsht  at  aca.  PUulphwIe  of 
rarbon  and  water  are  solvents  which  will  Nitty  w|>arate  Um  jewder  Into  tti  QrnM 
coutttttflrta. 


*  There  baa  long  prevailed  an  idea  (tho  trnth  of  whioh  U  doubtful)  that  antimony 
gtran  to  animala  improve*  their  condition  ;  thua,  the  Eitcytfvy*  Btit.,  rah  cd.,  m, 
"  Antimony":  — "  A  honu  that  U  Iran  urn!  aOTObOJ,  ami  unt  to  lw  fattnl  ly  any 
mfana,  will  bei'ome  fat  on  tnktm*  a  doio  of  antimony  rTery  morntng  for  two  montlm 
toother.  A  boar  M  for  lirawn,  and  having  an  ouncwfif  antuntiny  $\vi-n  him  «rery 
morning,  will  booomo  fat  a  fortnight  •oonor  than  othera  put  into  tho  atyo  ut  Ukf 
aame  time,  and  id  in  tho  aamn  mnnncr,  but  without  tho  antimony,"  Probably  the 
miter  tut  An*  by  the  to  n  tntinum§  'in:  iuij'iiio  Miiphidi-.  l\  am  DM9  bi  iddwlthi 
aadoabttd  fk<t.  that  in  Lninawlck  the  breoderi  of  fat  goon  add  a  small  ipianlity  of 
antixnnniikiu  mida  m  the  food,  *h  a  traditional  ruatoin, 
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Crtaiion  /irt  •— 

Pota-to  Chlorate, ITM 

.«  wiiilrt.  ciuivm! v  : 

Knlplmr .18* 

Hltr»t..  i.l  .Vcr.na .W 

Aniiiiioiii-.t..  EtotpMde,  ...  .  5*  t 

The  •|MCtr«Kvp«  will  willy  detect  ttrotili*  Mid  potassium,  **-i  lh<  anelyale 
[iuwdu  no  .litflculty.  In  uJduiou  to  Uiew  e  vorj  rw*t  aimbn  of  other  pyro- 
'.v1.iii.a1  {iri'|*raliuti*  rjWPrfll  eutiim-ir, 

|  753.  Alloy*.  —Antimony  W  mn.-ii  n>-»l  in  alloys.  The  indent  roars/a  rmfti^n. 
Of  cverUtiing  emttifl  Caps,  wurs  mads  of  an  Tim  mi  v,  and  with  I  begin  tli«<m 

ta  »  day-of  two,  they  acquired  miotic  propertio*.  The  prmcifjel  eatfanotiial  alloy* 
IM  Ihitunuift  ami  tyj*.'  hipUI,  il.«  rg  ..I  r.  1 . i -  h  i>a*  felloes  i  — 

Coppw,  AaUaKoy. 

poi  uenl  ptrwtat  prt 

ttntamde  Metal,  lk*t.  .  .     M-0  54 

■  •  *,     .         .     »*2'1  2*0  V» 

For  Outlet*,       .     W9  i*a  5-8 

ForLanmt,  .     »4D  t"3  I') 

■  i,       aattssoaj         H*u 
percent  icrcenL  per  cnl 

*       •  •  i  a  s     -•     ; 

M«UlfurSUfojty'K,      .         .         .     M'2  181  8*8 

Tliore  IsaUoam  ness,  C01H  iv-   mirrors,  l»U-niiUl,  Ac. 

|  764.  PicmeuU.— CftMvlU  aiul  tsayln  yellow  arc  jrlai'lpally  eeni|nsKd  uf  rim 
untimonlauofli^l 

Antimony  Tallow  i»  a  tuixtur*  of  auliinoniaU  of  laad  witli  baaie  ehloriria  *f  1**d. 

S  735.  BOM. —A  medicinal  doao  of  a  soluble  antimonial  atlt  should 
not  exceed  V-7'2  ingmifc.  (1J  grain).  Willi  circtmi-iunca*  favouring  it* 
action,  a  doeo  of  129*6  mgrme.  (S  grains)  boa  proved  fatal ;  *  but  this  ia 
quite  tixcepuonal,  and  fow  rnodiooJ  men  would  ooasidct  *o  email  a  quan- 
tity danjprotu  for  a  licnltliy  mliilt,  especially  nine*  moat  poaniogical 
tables  pr*e*ribo  UrUr  muelio  as  an  e:  04*4  to  194*4 

lagrtu*.  (I  to  3  grains).  The  emallcet  dose  which  baa  killed  a  child 
appear*  to  be  4S'&  mgrma,  (j  grain),  t  The  doae  of  tartar  emetic  for 
huree*  and  oatti  tl  vara  target  aa  much  a*  .VSIli  grata.  (90  grains)  being 
often  girau  to  a  horee  in  hi*  gruel  Uuec  times  a  day.  3*8  grate.  (60 
grain*)  are  considered  a  full,  but  not  an  excessive,  doec  foe  tattle;  *3$ 
grot.  |6  grains )  is  uaed  an  an  emetic  for  pig*,  and  half  thi*  quantity  for 

UOJOL 

£  TM.  Effect*  of  Tartar  Emetic  and  of  Antimony  Oxide  on  *«««■!■ 

Urge  dona*  of  tartar  emetic  act  on  the  warm-Wooded  animal*  a*  on 

man;  whether  the   poison  is  taken  by  the  mouth,  or  injected  anbco* 

laneously,  all  animals  able  to  vomit  J  do  ax     Tbo  heart  a  action,  at  first 

*  T.rice,  Oiiy'i  tf«*a  JhfiH*.  Oct.  1M7.  *  Of.  A 

t  L  n^rsaana  (XeVfciaV  eV  «j-seHaae»a«<lm  Tttinhpt)  remarks  that  tW  s^eaev 
i**y  aaat  W  <ass»U<nd  aa  a  rasVa  actioo  froaa  the  ianaaasn*ary  asdMosaal  •/  law 
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quickened,  is  afterwards  slowed,  weakeni'd,  mid   -  u.dyacd,     Thi* 

action  is  noticed  in  cold  a*  well  iu  in  worm  blooded  anixuaU.  It  io  bo  be 
ascribed  to  a  direct  action  on  tho  heart;  for  if  the  bruin  and  spinal  cord 
of  tho  fr.ij  1m  il.<  1 1 ,  \  1 ,1 — or  oven  if  a  solution  of  this  Kilt  be  applied 
•  Wick  t  to  tin  frog's  heart  separated  from  the  body — the  effect  i*  tho  Mfl 
Tito  weak  notion  of  tht  h'virt,  of  course,  causes  the  blood -prownre  to 
•liiniiiiHli,  :uul  ih.'  heart  fttope  in  diastole.  The  voluntary  muscle*  of  the 
IkkIv  un  a\:m>  \vi'..Vfiii'il  ;  tin-  breathing  is  affected,  partly  from  the 
action  on  tho  muscle*.  The  tcmj>crature  of  the  body  is  depressed 
(according  to  F.  A.  Kalck's  weearohes)  from  4*4*  to  6*2*. 

Tht  fll'rrt  of   Small   dates  givr  I     1  ■  ■] « ■■*  I  r-*l    v    Id  r(riiin;il-    Inii  bri  I      '■vii.ii 

Limes  mvesliguUfiL  Dr.  NoTia*  izptftmutad  u|H)n  dovto  rabbits, 
giving  them  tartar  emetic  four  timca  a  day  in  doaca  of  «V2*4  mgrfns, 
(J  grain),  64*8  mgrms.  (I  griin).  and  129*6  mgrms.  (2  grain*).  Kir* 
diod,  the  llr*t  after  f«nir,  tin-  jwt  after  »evunU«eri  day*;  three  were  kille<l 
after  one,  three,  ond  four  daya  reap'  1  (n>  ly,  two  .iftci 
teen  days,  and  one  thirty  one  dny«  after  taking  tho  last  doeo,    There  was 

li"   Vnih;!::i,;       •liMilir        >'  :i        |."'.l!     1 1 1    .4hOUt    half    the    nil  ti  1»  1         ««!h-     -it 

the  nbblte,  being  prfth  young  iboit«d     Tim  chief  qnaptoni  ran 

■■  -iH-rai  dulnc*>,  loa»  of  Appetite,  nnd  in  a  few  days  great  cmoeiati Oft 
Four  of  the  live  that  died  were  convulied  before  death,  and  acveral  of 
tho  animals  exhibited  ulcer*  of  the  mucous  membrane  of  tho  mouth,  m 
1  I  Hi**  with  which  the  powder  had  come  iu  contact.  Cuillol  nd  I.ivon 
I,,  vi  aUo  steadied  tho  actum  of  .iimtll  dose*  of  the  while  oxide- of  1 
niony  give  IB  m&k  tO  cats.  A  cat  took  in  thin  way  in  It/.*  days 
"628  grm.  Thn  animal  passed  gradually  inloacnchrctii  .■  i.iii  ,  <1  .1 1 t-i  1. . •  j 
mipcrvcnetl,  and  it  died  miserably  thin  and  exhausted. 
g  757.  Effects  of  Tartar  Emetic  on  Man.t     The  analogy  between 

digMtivt  appuntiiw,  u*|wi'inlly  of  tin-  ItDTBieh.  It  il  witiiMwwl  if  t)i«  polfMii  j  , 
adminUtared  *ul>cntaiiooualy  or  Injected  into  tli*  braia.  Imload,  it  iu  ostablUhed 
that  (at  lout,  m  fu  u  the  maacloa  are  oonrcrnecll  tho  coordinated  movement* 
prodnofag  readting  on  censed  by  fxdunitut  uf  tin:  sum  lull*  oblniijiau.  Oitannaal 
and  otlim  found  that  after  »ceiloa  between  the  flrrt  nnd  third  rtftttra  of  dc*B,  and 

RBbtMssDi  adndpfstntfei  of  tartar  i>t m- r j .■  u-  -miming  rimk  phoei  udGffbnn*s 

rwwoho*  worn   to  show   that  the  inspected   vomtt-tentn  1    with    the 

mpiralory  centre,  no  that  the  vomiting  movement  is  only  an  abnormal  < 
movement.     L.  ih'ruianii,  bewerar,  oonsiden  tin-  (ii-.iy  tint  when  Urtai  emetic 
i*  introduced  into  the  vcmcU  the  1-  'lij^rh  nuilcd,  vnuiiemw,  fei    1 1  in 

latradnelBc  h  by  tlii  rvtni  moch  Uigsr  dosM  am  nqulrvd  te  nltfu  than 

by  the  htomaeh  *  and  (21.  after  snlentauoom  mjwtlon  of  tho  ult,  V&tUBBBJ  1-  B  BBd 
in  th#  firrt  vomit.  tii»  nr|il*n»t(on,  IhsirfOr*,  m  that  BBttlOUy  '•  exeTete»l  ty  the 
intmtimd  tVSOt,  nn<l  in  it*  |>am*£t  excito*  thin  action.  MajeiHlin'n  u.il  -known 
rtp-.iiiici.i— ilcinonatrntinK  that,  after  extirpation  of  the  Btomaob,  vomiting  move- 
moutfl  were  uuUc«I — Unot  coiwiilurej  «»i-po«*d  to  Uu«  rlSWi 

"   LS¥V,  Nai  'Vd'r.  ,/uuni..  No.  1. 

t  Antimony  oceaai anally  fink  itn  w»y  into  art-clp*  of  food    tlimngb  obaoare 
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the  #yajptoma  produced  by  amnie  and  antimony  u  striking,  and  is 
m&u)  aeuto  cum  of  poiaoning  by  tartar  emetic,  there  u  bat  liltL*  •  if  ».»r) 
Hi  ideal  difference.  If  the  dee*  of  tartar  emetic  U  very  large,  Uiew  may 
lie  couipUle  utwuce  of  vomiting,  or  only  i  single  eVaCQatfoO  of  the 
atomacb.  Thua,  in  a  caao  mentioned  by  Taylor,  in  which  n  veterinary 
«ir>c«on  bwaIIowikI  by  mistake  13  j^rmu.  <200  grain*)  of  tartar  ometic, 
vomiting  after  fifteen  rafwirtW  BOdld  only  1m-  indueed  by  tickling  the 
throat.  So,  again,  in  the  BW  reported  by  Mr.  I '.■■<  i.  I  DHL,  aged  2fc\ 
took  7*77  grma.  (120  grains)  of  Urtur  emetic  by  mistake  for  Kpsom  ealU  ; 
be  vomited  only  once ;  half  an  hour  nfter  taking  the  poiion  be  had 
violent  [viii-  tl  the  ind   riMmm-n,  itiid  hjioAinrMlif  i-iinl 

the  abdomen  and  anus;  tbo  lin^ir-  wry  lirml.N  --'Hiti 
liiiu;  rigid,  and  there  M-oa  involuntary  aqueous  pur/inR.    After  «x  hour*, 
during  which  ho  wo*  treated  with  green  tea,  brandy,  end  deflOfltfOQ  of 
oak-bark,  lie  Win  r,  bat  nnir--n.il  for  ninny  nigh  in  from  profuse 

perspiration*. 

With  more  moderate  And  v<t  I  ir^e  doeee,  ruuiaoa  and  vomiting  are 
vary  promln«nt  nymptouia,  and  nro  wldom  dalayod  son  ttftOQ  Half  an 
hour.  Tin-  n;  i.l.a  count  ol  ijioptomi  muy  therefor*  bo  riBiTTiti  up 
thus; — A  metallic  toatc   in  'i,  repeated   vomitings,  which  are 

aomotixnae  bloody,  great  faintneas  and  depression,  jmitu  in  the  ubdomen 
sad  stomach,  and  diarrhcea,  which  maybe  involuntary.  If  the  oj 
to  terminate  fatally,  the  urine  i*  suppressed,  the  temperature  futK  tin; 
face  become*  cyanuti  .  delirium  and  convulsions  supervene,  and  death 
occur*  in  from  two  to  six  days.  Antimony,  like  ursine,  often  ;>n>duoa» 
a  pustular  eruption.  .Solitary  raaft*  daviate  mora  of  loan  froo  kbe  'vnivaa 
dmorilied,  •>.,  wvrrr  <  i  unps,  ftftctfog  all  the  nni  ■■■.<■.  Im-im  ,.  s  1  ■-»—.»  r  fumi 
the  Btoiiucbi  ki<ln*'V,  or  bowel,  and  dr-ath  from  eolUp.v  in  .i  f ■■«  houra, 
have  all   In  id.     In  a  casn  recordod  by  Mr.  M  or  ley,*  a  surgeon'* 

daughter,  aged  18,  took  by  mistake  nn  unknown  quantity  of  nntimnnial 
vuitr  ;  she  won  felt  sleepy  ami  power!  cat,  and  BufTerwl  from  the  usual 
symptoms  in  combination  with  UUuic  apaems  of  ihu  iega.  She  after- 
ward* had  onteritw  for  throo  wank*,  and  on  racovary  her  hair  fell  off. 
Orlila  relate*  a  curious  case  of  intense  BpSaa  uf  the  gullet  from  a  Itirga 
doac  of  tartar  emetic. 


ehannMa.  Dr.  ftiigi)  haa  roeontai  thn  fafit  of  xiiriiin.ni.il  Iiuhhkm  liaring  hten  «nld 
ojmiily  by  an  itinerant  rnndor  of  oonfsottonsry.  Kaoh  losongu  contained  nearly  « 
quarter  of  a  tfraiu  ( 'lfl  nigrum.),  um!  thsy  eauwJ  wtll-inarkcd  tyraptoiui  of  poi* 
in  ilm  caao  of  a  servant  and  two  children.  Hun-  |feo  nucimoiiT  m»t  in  wm  ankuimu. 
In  iliiicaae  it  appvant  to  liavo  osUud  uotaaUrtar  ciuotlc,  but  a*  ait  loaoluUfOCMfa 
for  it  would  iiuLdialyMi  in  ai|o«ouB»olaUou.— "On  a  ratnarkablB  loBtaoca  W  PoUffl 
ing  by  mean*  of  I/irengea  containing  Antimony,''  by  Dairid  Vmy,  M  D 
ilth,  Unui,  vol.  L,  187»,  D,  AOH. 
*  Brti.  McU.  Juura..,  Oct.  14,  p.  70. 
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$  753,  Chronic  Amixnonial  Poisoning. — The  cues*  of  Palmer  aud  J. 
P.  Cook,  M,  Mullen,  EkMtnftD,  Window,  Pritchard,  and  the  remark  abU 

.0  caa«  have,  in  lata  years,  given  the  subject  of  chronic  antimoni&l 
I  nirig  11  mmude  ruble  prominence     In  the  trial*  referred  to,  it,  wa* 
shown  that  niedic.il  men  might  easily  mistake  the  effects  of  small  -1 

aj  mttauai  gtan  ti  tnlmtli  Em  Bm  mHmi  <>t  dbHM    Iht  'vmptonu 

bring  great  nausea,  followed  by  vomiting,  ejus  }rjc  ili-u-vlm  :i,  ftttUBfttlllfl 
with  imistipation,  small  fivi|iicnl  pulae,  Imhh  of  voice,  ^reat  milflCUlftJ 
weakness,  depression,  with  OOld&MI  oj  tin  !. .:.  .1  1  Iu88>3  pMipiaticot 
in  the  cojw  of  Mro.  Pritcbard,*  her  face  won  flushed,  and  hoi  manner  to 
4'vi-iu*d  80  to  givtj  an  nrdinury  (AmH  IIm  id-»  tint  <hn  had  bMQ  drink- 
ing ;  ami  with  the  uaiial  symptom*  of  vomiting  and  purging  she  sull'rred 
from  cranijw  in  the  hand*.  Dr.  Priuhard  tried  to  make  it  appear  that 
•he  was  suffering  from  typhoid  fovar,  which  tsM  pnpl  BH  tfl  I  hw 
reapects  only  irsnmhlnl. 

LflCOrding  to  Eulenbcrg,  workmen,  exposed  for  a  long  period  to  the 
vapour  of  the  oxide  of  ftl  uffcr  pain  in  the  bladder  and  a  bwu 

ing  *engation  m  th.  uieThni,  Ud  <-<>nltaucd  lllhftUtffffl  *V«n  lead-  BQ 
mipi  tencjQ  and  wiusting  of  tin*  tatfcltftl 

g  759.  Poet^inorteiu  Appearances.—  The  effect  of  large  doaoaof  tartar 
oznotio  is  mainly  concentrated  upon  tlio  ^aitro-int«tinai  mucoui  morn- 
bnrie.  There  is  an  example  in  the  museum  of  University  Colh-ge 
Hospital  of  tlir  change*  which  rrsulti-d  from  th«  ndminUtratioii  of  UrUr 
emetic  in  tho  treatment  of  pneumonia.  Those  ore  ascribed  in  the  - 
logu»\  in  pat  to  tho  local  action  of  tin-  mMMfl^  atu)  in  pfttt  to  the 
extreme  prostration  of  the  patient.     Tn  tho  preparation  (No.  10A2)  the 

niUCOU>  Xlit-l:  tin  .mi-  inn      lln-     fuir     IimmIi'I     'it'     tin:     IpjglottU     and 

port  of  the  pharynx  has  been  destroyed  by  lloBghdnS  |  the  ulceration 
B  :  1  i  batO  tho  Qpptt  part  of  tlio  oesophagus.  About  an  n ■•  fa  below  it* 
•<►  -  mi m  t'fiiHnt>  fchti  inueoiM  membrane  ha  bflttD  BDtatdy  removed  Icy 
•loujchitig  Ud  ulceration,  Qu  etrCTtkl  Bntcdtt  fibres  Winy  ftipo 
Abovo  the  upper  limit  ©f  this  ulcer,  the  mucous  membrano  proaaut* 
<evcrai  ovul,  elongated;  and  ulcerated  areas,  OOOUpSftd  bj  *trip»  Ol  mucous 
BMBllnua  which  have  slouched.  In  other  place*,  irregular  portions  of 
raucous  membrane*  -t  ft  doll  ashen-gray  colour,  hare  undergone 
toughing;  tho  edge*  of  tha  sloughing  portion  ft»  of  colours  varying 
from  brown  to  blank. 

It  is  seldom  Unit  m)  much  change  is  seen  in  the  gullet  und  pharynx  an 
this  museum  preparation  exhibits  ;  but  rod  nets,  swelling,  ftl       !       •  neral 


*  ANm  J/c^.  Joirn.t  leOfi. 

t  In  th«  fini  Op«ff*tfonol  fmUIiiiiK  priuiriV  H|iei,  the  workmen  inhale  smor.tllir 
which  glvw  rise  to  elTeeta  similar  to  lead  eolie  ;  and  i>rubslly  in  tliU  case  tli«? 
load  is  mnrr  aotlVI  tlian  tA|  Mvviati-rt  ant ■mmiy 


:.v.         poisons:  their  effects  &XD  hki 


of  inflammation  arc  *oldorn  abaant  from  tho  atomoch  and  sorao 
part*  of  thi»  int.c*tine*.  On  the  lining  mpnibranft  of  thn  mouth,  nlcrr* 
an  1  jiimtnlcii  hare  been  observed. 

In  Dr.  Ncvin'e  experiment*  on  tlic  chronic  poisoning  of  rabbit*  all-tody 
r*fm-od  to,  Qm  pari  iprw-nrancea  contul*ri  in  congestion  of  tb* 

li»crin  all  Um'  t.ilihiu  j  in  nearly  nil  IJh'ivm.w  vivid  nilmwiif  TlmMoiuach  ; 

in  two  caae*  there  wa»  ulceration  ;  in  noone,  caHilajciriou*  hanlne*  of  the 
pylorus ;  while,  in  other*,  tho  amall  intestine*  prc*cnted  paUhe*  of 
inflammation.  In  l/WO  0&  the  nibbit*  the  solitary  glandx  throughout  the 
intestines  were  prominent,  yellow  in  colour,  and  loaded  with  antimony. 
The  colon  and  rectum  were  healthy,  the  kidneys  congested ;  Ui«  lungs 
wore  in  moat  congoatod,  in  aomo  actually  inflamed,  or  hep*ti*»d  and 
gorged  with  blood.  Bloody  extravasation*!  in  tin*  Mio*t  ami  aMornen 
were  frequent. 

Shikow*ky,*  in  feeding  animali  daily  with  antimony,  found  invariably 
in  th«  course  of  fourteen  to  nineteen  dayi  fatty  degeneration  of  the  lfv*r, 
■ad  SomatbsM  oi  tfafl  kidney  and  heart     In  th<*  experiment  of  Oal 
end  Livon  also  all  Hm  azfa&fl  were  pah*,  the  liver  had  undergone  ( I 
i  ;    n.  in  i  :nl  the  lung  hod  iU  alveoli  tilled  with  lnrge>  do^nprat^d 

oalla,  conaiatin^almoiit  nntiroly  of  fat.     "I  I  <  also  formed 

lar^e  coaeous  niosaet,  yellowish-white  in  eobur,  which,  under  the  micro- 

"'   W  N  soon  to  be  composed  of  nitty  O0II4  so  that  than  i"  a  complete 

analogy  between  (hi  fteHflB  of  arsenic-  and  antimony  on  the  body  tissue*. 

^  7fi0.  Elimination  of  Antimony.—  Antfmanj  Ea  mainly  BlfoJn 
l'\   Hu   'itiiM       In    1840,  Orlihi  showed  to  the  Acad  Mnkdrtc 

motallii'  untuBO&y,  v'liuli  hi  had  udrtctad  from  a  patient  who  had  token 
•12  grni.  of  tartar  emetic  in  twenty-four  hour*.  He  alao  obtained  anti 
mony  from  an  old  woman,  nged  80,  who  twolvn  hour*  before  had  taken 
'(J  yjm.  <ffj  gndni)  -.i  liu]'i'  iIu.t,  which  had  Dcithei  produced  roautifjg 
nor  purfpni:.  Eb  D&  ETovuft  experiments  on  rabbit*,  antimony  wnat 
I  in  tho  unno  ufter  the  twelfth  done,  and  even  in  the  urine  of 
1  tveruv.'iri"'  di\  ■:  i T#-  r  Hi*  ■idniuii-lrilinii  *f  111-  ;vwxon  h id 
I  •  ■  i 

§7C1.  Antidotes    for  Tartar    Emetic— Any    infuaion    oofl 
tannin  ■"•  tMlir.i  aatri  ,:'  h  afl  decoction*  of  tea,  oak-bar  1:, 

&c.t  mny  be  given  with  advantage  in  caw*  of  recent  poison  .irtor 

emetic,  for  any  uf  the  r«Ut.  which  hftfl  boc.n  expelled  by  Tomiting  may  in 
tin    n  iy  ;-   'l"'";""i     :   i  ■       .  red  hormleaB.     Tho  treatment  of  at 
poisoning  which  has*  proved  moat  iuocowful,  has  Wn  tli*  «&C0ttJ 
vomiting  by  tickling  thn  fnurca,  giving  strong  ;  mi'ii  i.im  .in  I  itimuumti. 
(See  Appendix.) 

"  Vbttot/*  JreA.  /.  path.  A*al„  Bd.  xxr.:  ol       C    trmlbhtt/.  AM   Wi 
Ko.  23,  180B. 
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§  7C'2.  Effects  of  Chloride   or   Butter  of  Antimony. — Only  ■  fro 
•  t  .-      -!  hy  luibtei    of   antimony  are  on   record;  its  action, 

generally  speaking;  on  tho  tissues  io  like  that  of  an  aoid,  but  there  has 
hcon  considerable  variety  in  the  symptom*.  Five  cukci  are  EMOffdad  hy 
Taylor  ;  three  of  the  number  recovered  after  talcing  respectively  doses  of 
7-7  gnus.  (2  drachms)  and  1&'5  grins.  (4  drachma),  and  two  died  afttt 
liking  In.tm  56'6  to  113  grow.  (2  to  4  ounce*).  In  one  of  the**  coa©* 
the  symptoms  were  more  liko  throw  of  a  EBXCOttC  poison,  in  the  other 
fatal  ea*o  there  w;w  ahund mi  \<  uifiiiy  witb  purging.  The  autopsy 
in  the  iirat  case  showed  a  black  appearance  from  tho  mouth  to  the 
|.  inn  mi,  ■  ii  ilic  jmvtrt  ti;i<i  Ihmui  charred,  and  extensive  doatruction  of 
the  tancOM  BWabtanft  In  tho  other  caw  there  were  simibr  changes  in 
the  stomach  and  Urn  upper  part,  of  bhl  intestines,  lm t  neither  the.  lip* 
nor  the  lover  end  of  tho  gullet  vreTe  eroded.  In  a  cur  i--<<  i-W>{  hy 
Mr.  lJarrington  Cooke,*  a  fanner '•<  vile,  Igtd  10,  of  unsound  mind, 
riiruigetl  tO  elndn  the   WMtrhfulnww   of    W  fm  -\v;ill,>v,r.l    mi 

Unknown  ii_iiiiiit.it>  nf  antimony  eblorutesboul  t.SO  FJf.  Shortly  iftet* 
wards  *1i*  vomited  several  t.n  1  diarrhua;  at  2.30  a  medical 

man  found  her  lying  on  nor  back  insensible,  and  very  livid  in 
nnd  neck.  Sbc  was  retching,  and  emitting  ttonj  bar  mouth  1  frothy 
mucous  fluid,  mixed  with  ejected  matter  of  a  grumous  coluur ;  the 
breathing  woo  laboured  and  spasmodic  ;  the  mil  so  could  not  be  felt,  and 
tho  body  waa  cold  und  olammv.  She  UEptad  ut  3.30,  about  one  hour 
andabfrif  from  the  eommeiii'.-nt.  Hi.  of  -tvmptoms,  tad  probatdj  within 
tvit  hours  &Qni  >.   ol  the  |»>i»ou.     The  autopsy  showed  110  corru- 

gation of  the  tongue  or  inner  nurfacn  of  the  lining  membrane  of  the 
mouth,  and  no  appearance  of  tho  action  of  <»  <*<  rr« 
fauces,  or  roueons  mambnUU  of  tho  franphngiii-.  The  who;.'  ..f  th* 
mucous  meiiihriiiu  (A  the  stomach  W||  inttmlj  0  DgMM,  Ol  I  'I  trl  and 
almost  black  colour,  tho  rest  of  the  viscera  wore  healthy.  Chomirul 
■Mr.i\\-. 1  ;i. ■((.•,(  .intiniong  <<\  11  ■.  tii 1 1  to  nttdy  a  pm.  (18  gaiiu)  d 

tin-  I'lilniidr,  with  h  small  i|ii;inhi\  of   fffWrfo,  I  r-.  n  ji    iln-   COnUOl    tA 

■fenrnann 

y  763.  Detection  of  Antimony  in  Organic  Hatter*— In  acute  poison- 
ing l»v  ' ■■" ■"■  lor  i-i.ir  it.  i-;  not  impossible  to  find  a  more  traeo  only  in  the 

-.{•u>>;n  Ii.  llir   yv>  itfll    I'M'     tlftl  t&g  I D  '  '  ]'eH,.,l    hy   vnni  i  I  i  li;.\   rthirl      Dl  ■rfj 

always  ocour*  eorly,  »o  that  tho  moot  cnUin  method  Ea,  where  possible,  to 
analyse  tho  ejected  matters.     If  it  BbOllU   Im  suspected   Ibid  n  living 
go   tl  bciBg  aUnri*  poisoned  by  antimony,  it  mutt  bo  rrrrn  niherod 
tluti  I  Lainlj  exi  rated  by  KXu  kidney:-,  and  the  urine  ihoold 

oiTord  eome  indication.  Tho  readicat  way  to  test  ia  to  collect  a  consider- 
Mv  ■  1  i'i"  arina  (if  neoaaniy,  two  or  threa  days'  oxcrotion), 

*  Lmw4t  Hay  IV,  1883. 


s:  i nr.tit  trrECTH  am»  DtTEcnoy. 
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concentrate  by  evaporation.  Acidify,  and  then  tranafer  the   liquid   u>  a 
fJatinutu  dish,  in  which  ia  placed  a  slip  ol  line.    The  whole  ol  the  »nU 
mooy  li  in  time  dopositad  on  the  platinum  dish,  and  being  thua  ooorrn. 
trat*d,  may  be  subsequent!)  identified  in  any  way  thought  fit. 

liquids  are  boiled  with  hydrochloric  acid;  organic  solid*  are 
extracted  with  ths  eamo  acid  in  the  mannir  described  <p.  51);  or,  if  th* 
dfetUlalirai  pmeaas  given  at  \\  57Q  lie  employed,  the  antimony  may  be 
found  portly  in  Uw  distillate,  and  }*rtly  in  the  retort  In  any  c«*e.  Anti- 
mony in  solution  may  be  readily  dote- 1  M  v  of  ways — one  of 
th*  moat  convenient  being  to  concentrate  on  tin  or  platinum,  to  diaaoiv* 
DDl  lit*1  :iiii.iiiiiiiiul  it! in  hy  aulphulc  of  Ammonium,  und  tliu>  produw  the 
very  characteristic  orange  sulphide. 

If  a  dip  of  pure  tinfoil  bo  nunpendod  for  six  hour*  in  ft  solution, 
which  should  not  contain  more  llian  otie-lenth  of  iu  bulk  of  CIH.  and 
axhibtt  DO  .-tain  or  deposit,  it  w  certain  lint  luitiuiuuy  cannot  be  present. 
1 1  may  also  conveniently  be  deposited  on  a  platinum  <Li»h,#  by  filling 
Ins  suae  with  the  liquid  properly  acidulated,  and  inserting  a  rod  of  sine  ; 
the  metallic  antimony  can  afterwards  be  washed,  dried,  and  weigher! 

Rainseh's  and  Marsh's  te*U  have  been  already  dsjafilibecl  I  pp.  5&8  and 
555),  and  require  no  further  notice.  There  is,  however,  a  very  beautiful 
and  delicate  means  of  detecting  antimony,  wbieh  should  not  bo  omitted. 
It  is  based  upon  tin*  .irtinii  "I  Hibim*  (fcbll,)  on  mlphur.t  Wli».ii  IhU 
Ipsa  in  passed  over  sulphur,  il  ut  ^1.-  ■  nn | n.-r-t  ;»-*-.  u  lim»  to  ujui 
2SUi»  +  6S-SUjSs  +  3SH^  the  action  taking  placo  slowly  in  diffused 
daylnyli'.  bnJ  very  i  ipi.llv  m  mi  .luiie  \n  ordlru  rv  fliwk  for  the  *-rotu- 
Lion  of  hydrogen  (ftllfcei  by  gftlrania  processes  or  from  zinc  and  ndphnn 
1  mid  drying-tubed,  is  connected  with  a  narrow  tube 
having  a  few  fragment*  of  sulphur,  kepi  in  plftoe  hy  pli  ^ool. 

Tim  whole  Apparatus  is  placed  in  sunshine;  if  ao  oraag .lour  \>  pan 

diicud  when  tfcfl  hy dromon  ho*  been  passing  for  soma  tuns,  thfl  li  pud  to 

be  teated  is  poured  in  gradually  through  the  funnel,  and  if 

should  be  present,  the  n  phm*  ■  - ■  t  : > r- .    .<  ,|,  ..|,  umngu  colour.    This  is 

n'.u    ulii-n  jui  maall  a  ipi.iiu.ity  aft  "0001    groin    luw  been  added 

through  the  fiiunrl.  ILoanJpUdi  fatttimoaj  thua  mixnd  with  otlphui 
can,  if  it  is  thought  ncccoaory,  be  freed  from  the  sulphur  by  repeated 
exhaustion  vrith  bisulphide  of  carbon.  The  stibine  doft«  not,  however, 
represent  idl  the  autiiuuiiy  introduced,  u  very  Iftfgs  proportion  r*irun'. 

"  JaCOanfbuj  N  Presenilis  (Zuilachr.f.  anal.  Chem.,  I.  445),  a  noli  I  i  <xav 

tains  ,,|,Q  of  lt»  wsightof  mitimonr,  tnfttad  in  tail  Way,  kiwi  in  twn  minute*  a 
brown  atftSftj  ftftd  in  1'H  ft  vary  notaUft  and  strong  dark  brewn  Bin     When  oj  the 

pioportioii  of  1  to  2Q.O00,  th«  rwotimi  b«jrin»  to  be  certain  after  i  oaattet  >l'  M  hour; 
vrttb  pftftlftf  dilution  it  r^airr*  lonjfor  tinio,  ]    to   40,000  giving  a  doubt  I Q 
mud  1  to  00,000  not  re*ponUliitf  at  all  to  this  baft 

t  See  Eruest  Jones  on  "  Stibine,"  Joanx.  Cheau  Soc,  vol.  I.,  lATrt. 


§7<54.] 

in  ihe  evolution  flask;*  bttflll  it  QtibfiOt  '«•  employed  for  ipimititativn 
purpose*.     Moreover,  tho  test  can,  of  00Q  ■  pltcd 

on  sunny  day*,  and  is,  therefore,  in  Kngland  mow  adapted  for  nuramor.f 
Often,  however,  on  mentioned  ifamrhara,  when  tin?  iituilyjt  ha*  no  cIlM 
whatever  to  the  nature  of  the  poison,  it  ia  convenient  to  pom  SH.  fa 

id  to  ftftturntion.}     In  such  a  awe,  it  antimony  i«  pt»«ent  (eitin  t 
nlon*  or  in  combinntion  with  othpr  anlphidM),  it  remain*  on  the  nlt.-r, 
and  munt  l>c  nc:|KirAtcd  rod  identified   n*   follow*:— Tin-  Milpliiilr:- 
tint  treated  with  a  solution  of  carbonate  of  ammcmi',  wfclofa   VfD  db 
sol**  nnenie,  if  preeent,  and  next  saturated  ri  fitti  with  pur"  *:ilp)nd«<  <>( 

im,  .\l,i»li  will  dissolve  out,  anlpnida  of  nanni* my,  if  BMMt      The 
Mtdpliidi*   ■(    mtiuioau   will    pxtnat    the   i  oluaotin  already 

deacri)  ■  particularly  — 

(1)  It  wi       .         MI.  when  treated  witl   HCI,  uul  at  the  eame  i 

pass  into  solutiou.Ji 

(2)  The  solution  evaporated  lo  get  rid  of  ErM  301  glTM  with  ».itei 
i  thick  cheeky  pwpbtfl  of  basic  chloride  of  antimony.  This  mny  bo 
«i*en  if  only  a  drop  or  two  of   the   aolation  bfl  t  ik»n  and   tatted  in  o 

watch-yluM. 

(3)  If  Urtun<   m-pl  In  rlic  solution,  tUt  pi"  ipiuti-iii  cfoot  not 

occur. 

(4)  Tho  nolntfon  ton  (3)  give*  nn  orange  precipitate  with  SIl 

Such  a  *uh»tanrc  can  only  bo  sulphide  of  autiiuuuy.  With  rflfpnri  (•' 
(2),  binmuth  would  act  similarly,  bol  U&dtT  tbo  circuiuetancee  could  not 
lie  present,  for  the  culphide  of  bismuth  i*  insoluble  in  -  kUq  oulphid* 

|  7(M.  Quantitative  Estimation.  ---Tim  .pmntitutivii  Bittsution  of  wtl 
i:i'.>MY  U  beat  xunde  by  some  volumetric   pi  ■    •  .  ■../■■  the     ilplu'de  i  an  be 
dissolved  in  HOI,  »m«  tartrate  of  Ktda  added,  and  then  carbonate  of  wxlci 
to  weak  alkaline   reaction       The  itnngth  of   the    Idfottal   of    tuttl 
antimony  thus  obtained  can  now  be  estimated   by  a  dtdl  I  Ion 

of  iodine,  tlM  t&d  WtOttoa  being  indicated  by  tho  preriou.i  .rlliii.  u  of  ft 
little  etarch  solution,  or  by  o  solution  of  permanganate  of  potash,  either  of 


t  Kh    latfOB  at  talU  of  owniuiu  with  ohlorUl  <f  an  tironnY  might  be  used  »»  a 
t*«t  fir  the  Utter.      A  nit  of  eaaatom  gives  a  white  prvcipitato  witl    cUoridi     ■' 
intrrnony  in  eoncantrntfd  'in      H   "«iUia*  QO'531  percent,  of  ■DtfOtOli 
rci|>onds  to  the  formula  8bC9«&CL      ChXarldi  -  if  t!  |  .il*th.— I   I 

IitrirkU  ti*r  itniUfhm  i 

;  Thd  lolnUon  Unit  not  In  t<><>  .  i,l. 

g  By  adclinx  rhlorido  of  tin  to  •  solation  of  chloride  of  antimony  li 
«ituntity,  ami    i^uiiiR  SO.   through   the  li^tii>I,    tltn  nholn  of  tlu  nntimony  COD  be 
BffOWn  down  as  sulphlJe,  whilst  the  tiu  icuiain*  in  solutiuu.     TIiu»,— 

P3qCls  4- 28bCla  + 330,  H  20111-50,8,  BOB, 

-1'e.lerow.  ZeHKkrtftfir  CkmU,  1«<»,  p.  H. 


744.  HrtMMl  ftiM'iMMi.- TU  M+ tf  Cmimimm  (CaUjacrar*  ft* 

ftal,  nl opttk,  ■*«*tia*  ■£  •*•«*  Wr  Ul»**  F.),  an!  si  ■  4sfl  nd 

g4ti*C  af  rial*  vafear.     U  aafaoaaa,  ti«  «Jl  gfcaaa  tW  —nrlii  af  aaaaaa 
rwimmm.    Ta«atnta»antW>>4U,»/      I    i     n(Hf    nl       nil    <H 

to  caafcaaal  ta  ate 


|  ;i4.  Cftalmi  In  fa»  Arte.  A*. -Cadmium  k  urf  a  timi  tUon,  T\« 
aolaAait  la  ftaaW  m  a  ootanriag  aajrodawt  U  cart**  tattrt  aoar*.  aaJ  it  m 
TWaadl^a/tartaaaapijcnMa-..  TU  fed*  W  aad4*ia  ta  aohaaatrf  fa  a«*Cag»,4r. 
awl  t  a  aiui^ao.  vl  nwUllfc  raJmluni  tv  aoaaa  cxtaul  bb  dcatiatiy. 

|3HL  TmuX  Um  oT  Oad«ahoa.-AHboaa^  ao  daattai  fraca  tha  aaa  of  r****! 
«|'j»«r  tu  ha*a  m  yat  (rtcunaa\  tu  tua  in  j&c4agnaAT,  Ac.,  m*y  I«4  b»  ac*Waa> 
Tart*  can  W  oo  r|o«atiM  aioart  tat  fiUamna  actio*  of  ™ria»a»,  for  Jlaraai/  ia 
kit  .»i-iiiHMiU  <•  It  will  Mlntl*  obatroJ  p&iiataa,  TomitUg.  rratof*.  diAVaii 
In  raaiHrtlkm,  lata  of  ooaariouamaa,  a*4  rra»|*     TU  unout  inn  i—ry  to 
life  tan  only  ua|pu)i*-ic*l  fmui  tbo  exptrtmcaU  on  an  I  malt,     A  atrauf  bond 
altar  ttia  Injartum  nf  <rt  gmi.  (  4fi2  rraia)  aaVataiim.Tiljr  nf  a  nit  of  oadmlati 

•  arapolAOntti  If  from  IB'4  to  93'*  rngrmt.  (-3  to  *  grain)  arv  tntradooad  iato 

tl.r  alontaob,     A  v»t»rr  solution  of  '5  jrro*.    7'5  Rrain«)  of  tac  brooinic  I'lmiuiatrraJ 

.iflaon  CaOf*l  iiwtant  'hath,  without  oonrulaton  ;  the  am  -lotr  of  tic  eMor-dc 

Kaon  tn  aix  mi  not**  ;  tfi  «rnj.  i3*6  graliu)  «f  aajofjtl  of  cadmlun 

iu!iniiii*ii'i«(l  Uajdgaou  oxciU«l  toattlBft  »"'!  ift«  t«o  hour*  dlarrhm  :  h 

In  alfftit  «Ur»      AAOtfatf  pffpun  ilinl   from  a  niiuilar  doM  tn   fourteen  dap,  and 

lam,   .a  *u  !■    i«,  mu      pant*]  from  tbc  liver.     From  tbe  abov«  caaaa  it  would 

>  iia*g<TvH4  .loae  of  a  aoluUc  aalt 
ii  r.u   ui,  .ulul'.,  and   thut  in  a  cam  ol  >r  it  would 

Hi?).  Baparatlon  and  Detection  of  Cttdmliun. —U  OtdOtfBH  lw  in  anlnlinn.  and 
i         totfoB  i"  Ml   IM  KA  UMOB  "'  Ml.  thtrtMapncipttataJ  4  fallow 

.,  vul.  >aix,  jn  l,  18C7. 
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ttnlpbido,  which  is  dial  horn  antimony  and  arsenical  sulphides  by  its  in- 

tolubtliM  ill  Miiimoiiin  un  I  ulkulim   -ii]p!i:iii>.      '.-I.hiiM  nil  tlni-r  iBlpbidM  b*  OB  thl 

Ultcrlflii  occurrence  which  will  101(10111,  perhai*  never,  happen),  tho  sulphide  of  arsenic 

(■■un  1»  Absolved1  OflU  liy  BBTOieofa,  'lie    in'minny  l»y  xiilphhl*  oj  tndiiim.    ..ivi:. 
sulphide  of  cadmium  as  Ui*  i«iJuo." 

Tho  further  t^ts  of  the  snlpbiW  ore  i— 

|I)  It  iHnoItM  in  dilutn  nitric  arid  to  .1  •  •rioiirlos*  fluid,  ffiffc  fBantioii  "I 
sulphur. 

IS)  Tin-  -iltiinui,  filu-rwl  and  fmwl  from  Hfrw  Qjf  niuic  ftoM  !iy  rvaporatlon,  given 
with  ft  hcliitlitn  (.f  amnionic  carbonate  a  wtdUi  precipitate  of  rarbonat*  of  mlm [ai a 
insoluble  In  excess.     Thll  dsttUgpidsN  it  from  \  give*  a  similar  V&ta 

procipiUU,  bn!  b  wlabU  in  tho  «»-•(*«!«  of  th«  precipitant. 

(3)  The  flffiomli  iliu-  obtained,  heated  on  platinum  foil,  to  changed  into  the 
tirown*wI  !i»n -\->Uii k  DXkh. 

(«)  Tho  arfdl  behaves  on  charcoal  1*  already  dctitl»»d. 

...1  A  DUtsUlfl  portion  OU    be*  obtained  by  nHtfaf  th*  COdA  with  eyani'i<    ■  ; 
potsuwiuui ;  ll  is  between  line*  mid  1  m   :  -l   mukou  u  murk  on  pa[K>r  LQm 

load,  but  not  so  road  dr.     There  arc  many  other  teats,  but  tho  above  an  o< 

If  cadmium  in  any  case  i*j  specially  marched  for  in  the  "r*sni  or  tissues,  the  In]  n 
should  Ui  1  Killed  will)  niUie  aoid.  Tin:  arid  solution  i*  fillcml,  .Miiur.itxl  with 
cansttc  potash,  evaporated  to  rirynras,  and  Ignft  I]  thl  1  ■:  1 D si  Uxolrnl  in  dQnta 
hyili-tM'hlorif  D  I   ircatrd  after  Miration  with  SHr     Cldnstuni   may  alio  Iw 

estimated  volatnetricsll?  by  in  a  stoppered  Uabk  with  ferric 

Ohletfals    And    livilrorlilorio   Uuj    t!i«    rSSOJtSD(  nVrOtUI  roinpuuiid   in  titr»t<d   with 
puiuioiipaastc,  each  ce.  ufad.n.  solution  1  -!>< umanjgsuaM  -■QOoogrm.  of  cadudum. 


II.—  PKECIPITATK  nv   BYDBIC  5ULPHIDS  IX  HYDRO- 
CHLORIC -VJI>  .'OLUTIuN— BLACK. 

Lead— Copper— Bismuth— Silver— Mercury. 


L  LKAD. 

77  2,  Lend,  Pb«  207.— Lead  ie  a  well-known  bluiah-whitc,  aoft 
motel  |   Efl  Lfl  |  po  lit,  W\  apocific  gravity,  11 '36. 

Oxides  of  Lead. — The  two  oxide*  of  lead  necessary  to  notice  hero 
brinfijr  an  —litharge  and  minium. 

Litharjcc,  or  Oxide  of  Lead,  l'bl)  Ufl  j  q  h  i  He  gravity,  M  to  9'5— 
Pb  '.<-*  &S  pel  cent.,  O  7'1!>     itt  oither  in  cry  salafi,  a  fund  maos, 

ct  n  powdar,  varying  in  colour  (according  to  iu  modn  of  prcparaiiun) 
from  ycilovr  to  rwidi.>li-y»dIow  or  orange.  When  prepared  below  the 
temperature  of  fusion  it  u  colled  M  wuteicot.'*  It  mtiy  bo  fuwod  without 
ulu ration  in  weight;  in  a  state  of  fusion  it  di880lv«a  iHiolo  aoul  and 
8ilioaww  of  the  earth*.     It  nui-a  not  be  fuaed  In  plttfamn  vocaela. 

Minima,  or  Ecd  Lead,  SFbOi  M'Oa;  specific  gravity,  9"0S,  is  a  com- 
pouii'l  of  protoxide  of  load  with  tho  dioxide.     It  is  of  a  brilhunt  nd 

•    U  i>  iiiijii-i.>-iiry  !«  .t-*l<i  UiulabMUi'c  of  x\x\\  <\.ui  k  [-icanpliOScd. 
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ir,   much   used   iu  the   urls,   ami   t*ap««:iMil>   in   ibfl  preparation  of 
flint-glasa. 

5773.  Sulphide  of  L*ad,lJbS-:'3l»;  Et^M*]  pti  n.-nt  ,  s,  !:->■  t.i  p»r 

<-r  it  Qff  in  the   nana!  way,  U  a  black   pradpifcat*  tncoluhle   in 

i.   dilute  acids,  alkali**.  Ami   nlk.ilim:   HdpUdef.      It   tliwolvcm   in 

jtcong  nitric  acid  with  separation  of  sulphur,  end  in  strong  hydrochloric 

acid,  with  ovolution   of  SHy      I'mnim:  nitric   acid  does  not  separate 

sulphur,  bill  -nljilii  1m  intri  MulphateX 

5  774.  8ulphat«  of  Load,  PbSO,  -  303  ;  ep*  d  9  .  PN  '. 

cent,  SU„  26*39  per  cent,  whon  produced  artificially  ta  a 
heavy  while  powder,  of  groat  insolubility  in  water,  22,800  part*  of  cold 
wnU-T  dlMOttfng  only  one  of  lead  imlphate  ;  and  if  the  water 
sulphuric  acid.no  low  than   36,500  purl  rater  are  required.     The 

'-.iu  of  ammonia  <• -o^-uiHy  the  acetate  nnd  tartrate)  dissolve  th#  snl- 
plmtp,  and  it  in  alwi  aoluhle  in  hyposulphite  of  anda.     The  mil; 
\#  teadily  changed  into  the  carbonate  of  lead,  \vy  1  villi  solu- 

tion* of  the  alkaline  carbonates.  The  julphate  of  lead,  fused  with 
cyanide  of  potassium,  yield*  mctnlhe  lead]  it  may  ho  alio  re»i*;. .-.!  OR 
charcoal,  and  alone  it  may  be  fused  without  deroni'ioHitio-i,  pnu-ln! 
roduciiiK  gases  are  excluded. 

J  77ft.  Acetate  of  Lead,  Sugar  of  Lead,  in>(C.H,O;iy30Hv-37Q,  is 

foOnd  i"  i-<iimiii. Mfii  in  •.-.  hit  |  pOBgy  BQ  -■  ci.HipO  "I  •  I  Wtokl  '■:v.-t:ih.. 
Ir  tii:iv,  however,  be  obtained   in   Mat.  fniiralded   prisma      It  has  a  sweet 

tUftallic    W*te,  l>   »oluU*    i.  nd    H"«j.ii:|il:.    t<>    tin-    u.-iml    V-sl*    foi 

lead.  The  I'.Jl.  directs  that  38  grains  diasolvcd  in  water  require,  for 
complete  precipitation,  200  grain  measures  of  the  volumetric  solution  of 
oxalic  ncid,  ttnaepoDdbipj  to  8S*9  grains  "(  oxide  i  I  i<  d 

7  70.  Chloride  of  Lead,  i'ljClg  -  27ct ;  specific  gravity.  M  i  Pb,  I  I 
per  cent,  Cl»  2C"G9  pai  ea&i,  Ii  b  the  form  of  brilliant  eryitallma 
needle*.  It  in  very  insoluble  in  oold  water  containing  hydrochlorio  or 
iiiLrJc  loidfi.  According  to  Itiw.hof,  1G35  parta  of  water  containing  tikil: 
acid  dissolve  one  part  only  of  chloride  of  lead.  It  if*  insoluble  in  absolnto 
alcohol,  and  sparingly  in  alcohol  of  70  to  80  per  cent  It  fuses  rwlow 
red  hent  without  losing  weight;  at  higher  temperatures  it  may  ha 
decompoflod. 

Carbonate  of  Lead.— The  commorcinl  onrbonut©  of  lead  (according  to 
tho  exhaustive  reaasrche*  of  Wtgnef  and  Harland*)  is  eoroposay 
nre  of  neutral  carbonate  of  lead  and  hydrate  of  lead, 
are   hcinn   25   per   cent,  of   hydrate,   conrcwrKJudinfj   to   an   atB- 
poroaatagf  of   12*3   por  cent,   carbonic   acid.     The 
:ippT.i>imiti-     to   this  DOmpoaition   the  tatter  thl 

*  "Ou  the  Composition   of  Commercial  Samples  of 
Winner  aud  R.  H.  Harlaml.— Anoiyit,  1877.  f>  J« 
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containing  a*  mur.h  as  16*33  per  cent*,  or  as  little  -u  1030  per  cent.,  of 
CO;,  aro  practically  useless. 

§  777.  Preparations  of  Lead  used  in  Medicine,  tho  Arta,  <fcc 

(1)  Pharmaceutical : — 

Lead  Plaster  (Emplastrum  plumbi)  is  simply  a  load  soap,  in  which 
the  load  is  combined  with  oleic  and  morgana  acids,  and  contains  some 
mechanically  included  glycerin. 

Lead  Iodide,  Pbl„  \»  maUua-il  in  the  Emplaxtritin  plnmlti  uhHiH  to 
the  extent  of  10  per  cent,,  and  in  the  I'mju-ntuin  plumbi  iWk/i  to  tho 
extent  of  about  12'5  per  cent. 

Acetate  of  Lead  is  contained  In  a  pill,  a  suppository,  and  an  ointment 
The  pill  (Filula  plumbi  cum  upi'v)  contsius  T.*i  y;  '.cut.  of  lead  acetate, 
ami  12-5  |»-r  rrnt.  i  upium,  the  rest  confection  of  roaoe.  The  mippoai- 
tory  (Sujtpcmtoria  plumbi  romposnta)  contains  20  per  cent,  of  acetate  of 
lead,  and  fl-fl  per  cunt,  of  opium,  mixed  with  oil  of  theobromu.  The 
ointment  (Untfucntum  plumbi  aettatu)  contains  80*6  per  cent,  of  lead 
urri:ti.r,  Bixe.t  with  honsoated  lard. 

Tho  solution  of  8uboc«tate  of  lend  (Lupinr  pftro</'j  *ntwf,itin)  \a  tho 
RubaeiiUit",   1'1)(Cj1I00:):1'IiO,  lii.-.-n;-.  Til   in  wuUt  ;  it  nonni  .y  27 

por  cent,  of  aubacctatc, 

A  dilute  solution  of  tho  atronj^r,  undor  tho  nnmo  of  Liquor  plumbi 
•  dilutwr,  and  commonly  called  Goulard  water,  ia  prepared  by 
mixing  1  ]«rt  (by  volume)  <if  tlm  solution  and  1  pint  of  spirit,  and  78 
parte  of  distilled  water;  tho  strength  is  equal  to  1*25  per  cent. 

There  )«  an  ointment,  called  the  Covtpounil  Ointment  vi suhastiattof  toad, 
whirli  (>i>iU:i  t;  !  i  •  It.'iri'Uta  in  ftliout  tho  proportion  ol  2  percent  of  the 
i»\.:dr,  lin-  othrr  r'HistitUfuta  1  ci  :  _  i-.ni i plmr,  whit**  wmi,  and  almond  oil. 

Carbonate  of  Lead.— The  ointment  (Ungucntum  plumbi  earbonati*) 
ahould  contain  about  12*5  per  cent  of  tho  carbonate,  and  tho  rest  simple 
olnlmant 

(2)  Quaok  Kostroma,  Ac.:  — 

The  quack  modieluei  rumjjo«d  of  lead  are  uot  very  nuincioui. 
Llcbert'e  Coametlque  IufoflUule  u  slid  to  hare  for  its  boat*  nitrate  of  lead. 
Qaacrf  "  All  Ahmnd'a  Treaaomi  of  ihe  Desert,"  vir  ,  tho  notiii-ptic  malajrms,  in 

*  ;>!«»!.  r  zasAv  up  of  luad  plaster  37'S  j«r  cout.,  lhiukiiic*uae  2£  jw  aont.,  a&lnd  «il 
3t  per  eeot.,  beasvix  1 '.'*>'•  per  ocat. 

t*vU*  SUrer  Croani  contain*  whit*  precipitate  and  a  ult  of  lead. 

VtqlanTe  Balaam  is  mode  by  tilturaUutf  acetate  of  li:.ul  with  ho1  oil  I  f  tm  pe&tttM. 

'i  uee  mwle  up  of  litharge.    Soma  herbalists  in  the 

tarn  tail  h»n»  iion »  and*!  the  writnr"«  ova  fcnovleto]  spply  to 

Huuntai  of  linaeetl  and  other  cuiamou  olU  mjx«l  with 

BaJboad  as  a  constituent  of  varioua  cyo-witera. 
**1  ia  Iho  Arte,  Ac : — 
ha*  for  in*  ttAxin  nitrate  of  lead. 

2p 
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Iji  %*riuu»  hiir-.lvrj  the  Mk'WitJK  arc  all  imcd  :  — Litharge,  Matt,  and  aiarca  ;  lima 
■nd  carboiutc  oflcad ;  lime  i»d  sreUto  of  lead ;  lilharj;*,  lime,  tad  potassfc  btear- 
Ixmiite.  The  detoetlrtn  of  land  In  the  hair  thus  treated  la  eitramaly  easy ;  It  may  h» 
dtatolrerf  oat  by  dilute  num*  vid. 

Lead  PigmonU.     Qbj  priu.-i|ul  1  itfiuoats  of  lead  ire  white,  yellow,  and  n»J. 

Whito  PigmooU . 

While  Lead,  Flake  White  Cera**,  Mineral  Whit*,  are  »o  many  different  asuasa 
fur  tlit  carbonate  of  load  atrcady  described. 

NirwcxaUi:  Whltn  U  white  Inail  mad*  with  tunlaum  vinegar. 

Not  ting  (mm  Whito. — Whit*  had  made  with  alegar  ^sonr  ale),  often,  howarar, 
replaced  by  permanent  white,  *"./,.  enlphata  of  hsryta. 

Miniature  Painter*'  Whito.  While  Pre  ci  pi  to  to  Of  L*ed,  bj  dniply  lead  sulphate. 

Pattlson's  White  U  an  oxyohlorido  of  lead.  rbC1r!'l<<>. 

Yellow  riici&euta   — 

Chroma  Yellow  may  bo  a  fairly  pur*  chromnto  or  lead,  or  It  msy  be  mJtad  with 
MlpOJataj  <i!  I. a. I,  honutn,  and  oslnnim.  The  pigmmf  known  1*  "C-nlnjjne  yeIU«w" 
eowliU  of  25  j»il»  of  lead  rhroiiiite,  15  of  lead  eulphate,  and  60  of  <*l<rio  »ulphat#. 
Tho  easiest  method  of  analysing  chrome  yellow  U  to  aitnet  with  tailing  hydro- 
fthlorii  toU  in  tho  presence  of  alcohol,  which  duaolrt*  Uia  chromium  as  chloride, 
and  leave;  undissolved  ihlorlde  of  lead,  sulphate  of  Wad,  aud  other  substances  b 
n  I  III,     RvFty  grain  Of  OfctDttaM  of  lead  ab  ->"U  grain  Of  avj 

chromium,  and  0-4  grain  of  chloride  of  lend. 

Tnrnsrs  Y«llow,  Caaaalla  Yallow,  Patent  Yellow,  ii  an  OrjoUflfUl  of  Wad 
(l'bCl,7PbO)  extremely  fu.ible. 

Dutch  Pink  sometime*  contains  white  lead. 

Bod  Pigments  :— 

Chrome  Rod  ii  a  bichromate  of  lead. 

Hj*i\  I,«ari  or  Minima  n  Inn  red  OXMl  Of  had. 

Or&ng*  Bad  ia  ah  oxide  prepared  by  coiolmug  the  carbonate. 

Tho  chief  preparations  of  load  which  may  be  mot  with  in  tho  art*,  in  addition  to 
[daaaild  the  carbonate,  arc — 

The  Nitrate  of  Lead,  much  uaod  iu  calico-printing. 

The  PTroliguit*  of  Lead,  which  ta  *u  impure  avvUb'  used  iu  dyeing ;  mid 

The  Snlphato  of  Load  U  |  k«  andnot  In  tho  propar*ti'>h  «.r  tcatats  <if  fcltffitalBn 
for  dyeing. 

The  alloys  containing  h-ad  aic  extremely  BUOaTDU  ;  hut,  eecordiuj:  to  the  cipcri- 
mnuta  uf  Knapp/thamiiall  iiuautity  of  UadiiithuK  uaed  f  t  huuKhuM  purpuicebu 
no  hygienic  Importance. 

§  778.  Statistics  of  Lead-Potsoning.— In  the  ten  yearn,  1883  to  1892, 
no  1«m  than  1013  persona  died  from  thy  efleoU  of  lead;  of  there,  3  only 
WPro  nulcldal,  the  remaining  10-10  w'n«  mainly  from  tin-  n  uiufactute 
of  wliiUi  load  vt  f rum  thu  use  of  lead  iu  Uiu  arte  or  tivm  the  accidetitol 
contAmi nation  of  food  or  drink. 

Tho  following  Uiblc  shows  in  what  mnnner  the  1040  were  distribute*! 
as  la  age  and  wx  :— 

DEATHS  FROM  LEAD-POIHOMNfl  IN  ENfii.AND  AND  WALKS  DURING 
THE  TKN  YKAK3  188X-1$«3, 
0-1       1-5      5  15       15-25      26  rJ5       0$  sod  above         Tola! 
4         It  44         733  80  691 

a  ft  ...  08  129  4  201) 


Ajr.es,    . 
Males,. 

Females, 

Total, 


l* 


112 


M'2 


4G 


1040 


*  Dxngl.  t'nlytfcK  Jottrn.,  vol,  CCXX.  pp,  446-453. 


£  T7'.».  Lead  as  a  Poison. — All  the  compounds  of  lca<l  arc  mid  to  bo 
poisonous;  but  kfafl  statement  cannot  b*  regard  •■!  I  :»*  en  tin  h  h  r<-et,  for 
the  sulphouynnide  Las  been  pr n v .  il  li\  <  xpcriiueut  nut  to  U?  nc%*  -mil 
the  sulphide  in  11U0  probably  inactive.  In  the  treatment  of  casta  of 
Ifid-poifloning,  the  flower*  of  «ulphur  given  internally  npponr  to  bo  sue- 
cewful.t 

Lend-puiacminj;,  cither  in  iU  obscure  form  (producing  uric  boH  in  the 
blood,  und,  oh  a  Consequence,  indigestion  and  other  evils),  or  in  the  neufri 
form  (as  load  colic  and  various  nervous  affections),  u  nm*t  frt(|(MUt 

aiiniu^  (dinar   win)    i;  i    tin:  nilliimirr  of    tin:  \nvl\l  in 

it*  diflta&t  preparations,  viz,,  workers  of   lead,  house-  pain  tern,  artiste, 
pildern,  workers  of  areonic,  workers  of  gold,  ODalflO  print*. -re,  oolon 
typc-foundcrf,  lypc-sctter*,  vhot-fciundei  .  fati'iice  milker*,  Iirasfen, 

ami  tunny  others. J  In  white-lead  factories  so  largo  a  iiuuj1.hi  ui  the 
employes  Buffer  from  poisoning  that  it  has  excited  more  than  once  the 
IttutlOB  <>l  the  Oovernn»«''!  ; 

•  F.uli  ui.  .    .  '•'•       '    J[<ti;-n-,  [».  712.  "t  Moat's  Toxiaotogit,  p.  7*1, 

;  Tin  attention  hIih  Ii  in-  use  ui*  lead  in  the  arte  has  alwaywaxdUd  issrUsot  ftou 
the  fart,  thnt  dim  of  tlio  OUstt  *Orfcl  "ii  Tiadu  Ayglont    by  StOfiUttllaUl)  U  enliU-d. 
/v  iiihttffjyrtsfnma  won'o,  morfti^too  ejtwjiu  mttJUkB  frtquentxori  rnortto  v%tt<j' 
km  ■    ur,  l.V'.tt. 

$  A  ■I*:|iarl:m  i.l.i    oni;iniit(  r,  a|i|nMiitrd    In   impi'm:   int  •    the  vrbUr  hail  and  allied 
Industrie*.  In  a  icpoft  presented  to  tha  Qomc  Secretary  »tat*d  . — 

"£.  (n)  It  is  known  that  if  lead  (In  ai.\  :».nn\  WW  la  ffbll  CD*J  DvOsOsdll 
tsODflAl  niiiKiliticfl,  u*iii»  eiUrftww  into  ths  ay*  tern  for  ft  ICBgthfiOtd  porta*,  by  mieh 
channels  as  the  atomaeh,  by  BWsUovfOj|  l*«»l  a*aSt  in  the  RsUvi  Of  ArOOril  thfl 
medium  of  food  am!  ilriuk  ;  by  the  nupiratory  or^mim,  ma  by  til*  inhalation  uf  dust ; 
or  through  the  skiu  ;  thera  is  developed  a  series  of  symptoms,  the  dimI  fmpient  of 
r  oil  fa  tl  "'lie     Nearly  all  th»  iiidividimUenKsurd  in  fartoriaa  wherr  h$,[  oriu  com- 

poasdi  an nanipalafid  fault  iwlc,  and  u  u  this  blood  leaauoaa  and  the  picseuo*  of 

a  bsM  line  nlnnji  &•  mor/in  nf  t lio  tpiniw,  oIlM  l"  the  teeth,  tbst  herald  tli*  other 
»yiii|iii.itm  al  plasVUm.  (6)  A.  form  of  paralyMi  known  as  writt-drvp  or  iPtd-paliy 
©oeMioiMlly  nlFeeU  tho  hand*  of  tlio  curative*.  Th»»r«  is,  to  >  I  Unii,  «  form  of 
smitf  Imi-I •p-iuoiiiiiff,  tiumt  frctpicnlly  mot  with  in  young  t(irla  from  18  to  21  yearn 
of  OKC  which  to  audtlcnly  developed  and  u  citicmcly  InUl.  In  it  tie  fliat  complaint 
i«  biwlacfar,  follewol  wwucr  or  Jaler  by  sOOTttlaioM  ■nd  BSI  Hi     Death 

otten  nBiatnaiM  such  a  case  withlfl  three  day*.  ]n»mc  case*  of  ttfiuTl  If  from  eon- 
vilvinru  tiititl  blindnru  rnmauta. 

*'I».  Tbwr*  ban  bv«n   iv)n»iifai-abl»  doubt  a«   to  ths  cliannola  by  which  thl  poison 

enters  th«  lyitcm.     Tho  eomaiittew  bavo  talcn  much  ffMlfl I  tliU  suV-joot,  and 

}mvo  amrccl  at  tlm  conclusion  (a)  that  c*rhonal*  of  lead  rosy  Ixr  absorVd  Amttjh 
the  poirauf  the  akin,  and  that  the  ebaluc  of  tlua  la  much  incicu>-l  dun n 
Hon  aii'l  *tel  dMn  i*  Uiy  frwtinn  between  the  iklfl  .»i<l  tin*  obtMBg;  \.t>:  Mint 
iiuiuiln  portion*  of  loul  sr»  eanSld  by  thu  haiula,  mid»r  am!  round  tho  null*,  Ae.,  on 
to  tho  food,  and  to  into  tbo  itoinaeb  ;  {e]  but  that  the  most  usual  manner  is  by  tbo 
inhalation  of  load  dust,  Some  of  Ibil  beoomoa  disaotv«d  in  tho  alkaliiie  BSjBfvtJ 
uf  tlm  uiouth,  mid  is  aHalluwed  by  the  aaliva,-  tliua  ttudiug  its  way  to  tho  stomach. 
Other  particles  of  du«t  are  can  ltd  to  the  luugr  where  they  are  raodarsd  solubls  and 
absorbs^  bj  tbl  blood."— loa»rt  "/  Chu/  tnjqmtXoT  (\f  FtuHrritAfjr  1SS3. 
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Lead,  again,  baa  bran  found  by  lite  analyst  ia  Boat  of  the  ordinary 
fooda,  eoxb  a*  flour,  bread,  beer,  cider,  wine*,  spirit*,  tee,  vinegar,  a*ajcar, 
coufectiotvery,  Ore,  as  w*U  as  in  numerous  drug*,  oa^tekil;  tboa*  manu- 
facturrd  bj  thi-  xlil  of  sulphuric  ncitl  (the  Uttar  nearly  always  containing 
load),  and  those  salt*  or  chemical  product  which  (!&•  citric  and  tartaric 
acids)  ar*  cryaUUiscd  in  leaden  pan*.  Hone*  it  follows  that  in  almost 
evarything  eaten  or  drunk  the  analyst,  as  a  matter  of  routina,  teats  (or  load. 
The  channels  through  which  it  mny  cutr  into  tha  syatec*  are,  however, 
so  perfectly  familiar  to  practical  chemists,  that a  few  asiusaV  instance*  of 
U*d  poisoning  only  need  be  quoUd  hero. 

A  cabman  suffered  from  lead  colic,  traced  to  hi*  taking  U»  first  glass 
of  berr  every  morning  at  a  certain  public-house ;  tlie  beer  standing  in  the 
pipe*  all  nighty  as  proved  by  analysis,  was  strongly  impregnated  with 
lead* 

The  employment  of  red  lead  for  repairing  the  joint*  of  steam  paps*  ha* 
lxfi>r*  now  eaurrd  poisonous  sy  m  plows  from  volatiliaatioD  of  load.t 
The  use  of  old  painted  wood  in  a  baker's  ores,  and  subsequent  adborofjoa 
of  tha  oxide  of  lead  to  the  outaida  of  the  loaves,  baa  caused  the  Ulrica* 
of  sixty -six  people. } 

Seven  peraona  became  affected  with  lead  reasoning  through  hone-hair 
coloured  with  lead.f} 

Thn  manufacture  of  Amtrism  nt^riniul  /loth  create**  u  whit*  lead  dust, 
which  hoe  caused  serious  aymptoma  among  the  workmen  (Dr.  Q.  t/oAtuon), 
Th*  cleaning  of  pewter  jote.ll  the  handling  of  vulcanisod  robber,*:  tha 
wrapping  up  of  variniiK  food*  in  rinfnil,*'  and  lb*  fingering  of  food 
counters  covered  with  brine  bj  fishmonger*,  have  all  caused  accidents  in 
men. 

The  lead  in  glass,  though  in  Uia  form  of  an  insoluble  silicate,  ia  said 
to  have  bean  diaaclved  by  viin -.■:.»  mj    ithai  bold  IftUl  to  a  dangerous 

extent      This,  however,  i-  Imi.IU  wrllc*UhliA]ifd.tt 

§  780.  Effects  of  Lead  Compound*  on  AnimaU.— Orfila  and  tha) 
Oldtt  school  of  tnxicologists  made  n  number  of  rxperimmta  an  the  action 
of  BU^ur  of  toad  and  other  compounds,  but  they  are  of  little  value  for 
elucidating  the  physiological  or  toxic  action  of  lead,  hecnuno  thoy  were,  for 
the  mo*t  pnrt,  made  under  unnatural  condition*,  the  gullet  being  ligatured 
to  avoid  expulsiuu  of  the  salt  by  vomiting.  Hamack,  iu  order  to  avoid 
the  local  and  corrosive  effects  of  augur  of  lead,  used  an  organic  compound, 
vir.,  plumbic  triethyl  acetate,  which  has  no  local  action.     Krogs  exhibited 


■  iUiu,  Op.  ci£.t  p.  708. 
T  PhxrtK.  Juurn.,  1670,  p.  420. 


•  Chtm.  X 
Z  Annatu  <rity>rtou. 
WMod.  Gvxif,  ilviij.  1047. 
*•  T»ylor,  /Via  MlttL  Juritprud.,  i. 

ft  2ko  AMiL  InUUipiuM,  f.  tiaitrnt  J»brg.,  I960  ;  Buekmr*  Krp.  PAar*n.t  Bd. 
MX.  p.  I|  JJtd.  CWriV.,  JahrK-,  18«»f  |,.  |Q. 


5  7«»-] 


597 


fryniptomx  iiflcr  subcutaneous  rioara  of  from  1  to  3  mprm*.,  rabbits  after 
-10  mgrms.  -  thoro  waa  increased  peristaltic  action  of  the  intestine*,  with 
■pwmodtfl  contraction  ruing  to  colic,  very  efUn  dinrrhceii,  and  death 
followed  through  heart  pnralysin.  Dog*  given  the  ethyl  compound 
exhibited  nervout  symptoms  like  chorda.     Wuwnio*   hoe  also  mado 

experiments  on  aniumls  as  to  the  effect*  uf  liftd,  iM&Qg  lend  phii*phii!.f, 
and  giving  from  1*2  pro.  to  a  rabbit  and  a  dog  daily.  RoAenstrin  t  and 
1 1.  wU'\  ;  QMd  small  doses  of  acetate,  tin*  latter  giving  dog*  dmly  from  "2 
to  *5  yriii.  Tim  nvulfcf  .irnvi-d  it  ly  Guaanrnn  were,  mainly,  that  th*> 
unimola  became  emaciated,  shivered,  and  hod  somfi  paralysis  of  the  hinder 
i  |  IncoitfM ;  while  Koaenstein  observed  IftWttdl  the  end  epileptiform 
rr.iivulMnna,  ami  1).  i   *nw,  [n  |  few  at  '.,  ilk      fl  0OB- 

sidcrablc  number  of  cattle  have  been  poisoned  bom  tint  to  time  irftb 
lead,  And  ono  instance  of  thin  fell  under  my  own  observation,  A  pasture 
had  been  manured  with  rcfuie  fr.  nn  ]  mi  ht'h  vml.  ami  |  we*  of  point 
were  in  Una  way  Blrewji  alumt  tin-  fit  !  1  ii  i-m  iy  iln«.  ■in  n  ,  a  ln-i-1  uf 
liii'/i'ii  fouii^  r.iii,<  wit-'  pltoad  in  tho  field,  and  in  two  or  thrco  dayn 
they  all,  without  oxeoption,  began  rapidly  to  Jo«  condition,  and  to  show 
peculiar  symptom* — riiarrhcrn,    loss  of  tppttftoj    in    l-wn,   blinda****,  thfl 

retina  presenting  an  appearance  not  unlike  that  seen  iu  Bright*  diaea*e ; 

in    tlii'T,   a   .«>•»   of   delirium.      Four  .lu-ii,    ami    s.  bowed  00  po*t  m» »•!<-„ i 

examination  granular  oondittou  of  tho  kidnoya,  which  was  tho  most 
striking  change  obsnrvablo.  Tn  thn  fatal  caeca,  paralysis  of  the  hind 
*  ininitiej,  coma,  and  convulsion*  preceded  death.  In  another  caeej 
eoven  cows  and  a  lull  died  from  eating  lead  paint  j  tho  symptoms  woro 
Inas  of  ap|M?t,itc,  obstinate  constipation,  muponmon  of  rumination,  dry 
inutile,  quick  In*  .iilii;i:..,  and  coma.  In  other  cue*  a  marked  symptom 
has  been  paralysis,  Cuttle  ]|  have  also  several  times  been  poioO&od  from 
eutinu  grang  winch  hoe  been  Bplfllhod  by  the  ip  i  1  ullets,  as  in 

|t;clnn -.-.  in  ihc  <•  trinity  of  rifle  butt*;  here  we  must  allow  that  the  in* 
te*tinal  juices  have  dissolved  tho  metal,  and  transformed  it  into  com- 
pounds capable  of  being  taken  into  tho  system. 

J7£1.  Effects  of  Lead  Compounds  on  Man — Acute   Poisoning. — 
Acute  pohtoum  ;>»ratioiie  uf  lead  is  not  common,  and,  when  it 

d0*4     in.l.l,     |.    :>«:hloiii     l".i!il.        With     l<;;.ird     tn     ll,r     i.-niMltlOB     I00tttf|     tt 

would  soem  that  a  largo  single  dooe  ia  less  likoly  to  d«>Mroy  life  than 
smaller  qiiaaUtiai  pvn  in  divided  dose*  for  a  Qonaidarable  period.     Tht 
»ymptoma  produced  by  a  considerable  dose  of  sugar  of  lead  usually  i 
ineucc  Vrithia  a  few  minutes  ;  tho  re  is  immediately  a  metallic  taate,  with 

*  Yiidiuw'*  Arckit.f.  jxttk.  Ana*.,  vol.  sxl.  p.  443. 

t  76. ,  vol.  xxxlx.  pp.  1  and  74. 

t  /"  '  '  rtmuthru  itlrir**  Berlin,  187!. 

jSeoo  pap  ■        Pi        »rTuaou,  Kcfen<urwn(  tcJ.  sarin,,  3.SC1. 

■     :     toe,  <>,>.  til 
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burning,  and  *  sensation  <>i  great  dryness  in  tho  mouth  and  throat ; 
vomiting,  which  iwiim  usually  within  fifteen  minutes,  in  in  verv  rare 
case*  delayed  from  one  to  two  hour*.  The  retching  and  Tomhing  are 
very  obstinate,  and  continue  for  a  lonj*  time  ;  tho  matters  thrown  up  are 
sometimes  streaked  with  blood  ;  there  is  \min  in  th  a  abdomen  of  a  rnllrky 
character — a  pain  relieved  by  immure.  The  bowel*  are,  a*  a  ruin,  coo- 
stitated,  but  occasionally  relaxed.  Tho  stool*  at  a  later  date  are  black 
from  tho  presence  of  load  milphiil<\  Tho  urine,  a*  a  rule,  U  diminished. 
The  breath  has  a  foul  odour,  and  the  tongue  in  coated  ;  the  skin  is  dry, 
■ad  the  pulse  small  and  fntJOfOt  Tim  full  development  of  the  toxic 
action  ia  completed  by  tho  appearance  of  rurious  nerToua  phenomena — 
headache,  shooting  punw  in  the  limbs,  cramp*  in  tho  leg*,  and  local 
numhnwu.  All  th«  symptom*  enumerated  are  not  present  in  each  rase  ; 
tin:  moat  conatuit  are  tho  vomiting  and  the  colic.  If  the  sufferer  ia  to 
die,  death  occurs  about  the  second  or  third  day.  If  tho  patient  rceovere, 
convalescence  may  be  much  retarded,  as  shown  in  the  case  of  two  k 
who  hud  each  swallowed  an  ounce  of  lead  acetate  by  mistake,  and  wlm 
red  own  after  the  lapee  of  a  year  from  yoan  and  tenderness  in  the 
stomach  and  aicknasa. 

Them  are  "rnans-pouonings  "  by  sccUte  of  lov3  on  record,  which  afford 
considerable  insight  inU>  the  varying  action  of  this  salt  on  different  in- 
dividuals. A  caso  (c.?.)  occurred  at  Stourbridge  in  !SiO,t  in  which  no 
less  than  COO  people  were  poisoned  by  thirty  pound*  of  lead  acetate  being 
accidentally  mixe.l  with  nighty  sack*  of  flour *t  ami ller'a.  The symptoms 
cummeucvd  after  u  few  days  ;  OOBetdctfon  of  the  thruat,  cramping  and 
twisting  ptJtt  round  tho  urabilicua,  rigidity  of  tho  abdominal  muscles, 
dragging  pains  at  tho  lains,  cramps  and  pamlynis  of  the  lower  extremities. 
There  was  obstinate  constipation  ;  the  urino  was  scanty  and  of  a  deep  red 
colour,  and  the  accretion*  were  generally  arrested ;  the  pulse  was  slow 
and  feeble  j  tho  countenance  doprcaaed,  <-t  <  ivid  ;  and  Ihs  gums  showed 
the  usual  blot  tfa.  Tha  tempsmturA  of  thn  akin  was  low.  In  only  a 
faw  cases  was  there  mckneas,  and  in  these  it  soon  ceased.  It  is  curious 
that  not  one  of  tho  500  cases  proved  fatal,  although  somo  of  the  victim* 
were  extremely  ill,  and  their  condition  alarming.  It  was  specially 
observed  that,  site  apparent  convnb«>u,»'iir.el  the  symptoms,  without  any 
obvious  cause,  suddenly  n  turned,  and  this  even  in  a  more  aggravated 
form.  Remittance  of  this  kind  is  of  medico-legal  import ;  it  might,  fat 
example,  be  wrongly  inferred  that  a  fresh  dose  had  been  taken.  In  tho 
300  eases  then.'  were  no  inflammatory  symptoms  ;  complete  took 

some  time.     On  examining  the  bread  the  poison  woe  found  so  unequally 
distributed  that  no  idea  could  be  formed  us  to  the  actual  amount  taken. 


•    ftw.  .V*/.  Journal,    I -Hi. 

t  K«eorded  by  Mr    toncka,  JAiiwt,  May  &,  1549,  p.  478. 
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There  is  also  recorded*  an  outbreak  of  lcnd-poi*oning  among  150  men 
of  the  7th  Infantry  nt  Tione,  fa  the  Southern  Tyrol.  One  caw  proved 
fatal,  forty-five  required  treatment  in  hospital.  Tho  symptoms  wcr© 
pallor,  a  blue  line  in  the  gums,  m  tulli  •  U*to  in  tho  mouth,  a  peculiar 
fulmir  of  the  breath,  a  loaded  tongue  with  a  bluish  tint,  olwtinntn  con- 
stipation with  loss  of  appetite  ;  whilst  all  complained,  in  addition,  of 
dragging  of  tho  limbs  and  of  the  muaclos  of  tho  cheat,  and  difficulty  of 
breathing.     In  tho   severer  cases  then*   were  tetnnfe  spasms,  muscular 

tremor-*,    mid    Hniwdlirxu    i»f    tin-    Imi;'.t>    :nnl    trw*.       Tin"    pul-u*  and   trin- 

peraturc  were  normal,  save  in  a  few  ca-ics  in  which  there  were  fever  and 
uwenta  at  night.  In  none  HOI  there  colic,  but  tho  constipation  was 
obstinate.  In  two  of  the  worst  cases  there  was  strangury.  Acute  cases 
occur  occasionally  from  poisoning  by  Um  eartnmaie  of  lead.  Dr.  Snow 
recorded  an  instance  (in  1844)  of  a  child  who  hod  eaten  a  piece  as  big 
as  n  marble,  ground  op  with  oil.  For  throo  days  tho  child  mifforod  from 
pain  in  the  abdomen  and  vomiting,  and  died  ninety  hours  after  taking 
the  poison.  In  another  case,  in  which  n  young  man  took  from  19  to  SO 
gnus,  of  lead  carbonate  in  mistake  for  chalk  as  a  remedy  for  heartburn, 
the  symptoms  of  vomiting,  pain  in  tho  stomach.  See.,  commenced  after  n 
few  hours;  but,  under  treatment  with  raagnusic  sulpltate,  lie  recovered. 
The  chromate  of  lead  id  still  more  poisonous  (sco  Art.  "  Chromium  "), 
g  782.  Chronic  Poisoning  by  Lead.— Chronic  poisoning  by  lead- 
often  caused  hy  string*  and  vmpMttd  'h'^mel*.  more  frequently  nn 
imili-ni,  nay,  Almost  n  ncccjrity,  of  certain  Indus,  and  occasionally 
induced  by  a  cunning  criminal  for  the  purpose  of  simulating  natural 
diseoao — is  of  great  toxieologieal  and  hygienic  importance.  In  tho  whito- 
h\nl  tru'Ii*  it  iV.  ;m  inij/Iil.  In*  ripM-ted,  muni  fjv»piMir,1y  witursqed  ;  but 
also  in  all  occupations  which  involve  the  daily  use  of  lead  in  almost  any 
shape.  Tho  chief  signs  of  chronic  poisoning  are  those  of  general  ill-health ; 
tho  digestion  is  disturbed,  the  nppctitt  lc*Kt»ncd,  tho  bowoU  obstinately 
confined,  the  skin  assumes  a  peculiar  yellowish  hue,  and  sometime*  the 
sufferer  b  jaundiced.  The  gume  allow  a  black  lino  from  two  to  three 
linos  in   breadth,  w   :   ii    ■  »pical   examination  and  chemical  teats 

nlike  show  to  be  composed  of  sulphidr  of  load  ;  gftftUfuwBj  the  tooth 
turn  black. f  Tin-  pulse,  is  slow,  and  all  accretions  uru  diminished. 
l*rogoant  women  hnvc  a  tendency  to  abort.  There  aro  also  special 
symptoms,  one  of  tho  most  prominent  of  which  is  often  load  colic. 

In  142  cases  of  lead-poisoning,  treated  between  1802  and  1862  at  tho 
Jacob's  Hospital,   Lciptik*,  forty-four  patients  (or   about  31    per  cent.) 

in 


Ki'iii-r-cliiiiir,!,  ftftfrftZK  .llhj,jut  f~;rxintJhri>yfir<jr,  SJlhlg,  Hrf!  |. 
t  The  dlaek  lino  »onn  develop ;  Muuu  baa  t*en  It  In  a  dog,  expoj&rd  to  the 
influsuo*  of  lad,  in  to  abort  a  poriod  m  tbrw  days  [Ktfonna  rW.,  ltftV,  No*.  248- 
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tulfcred  from  colic  Arthralgia— that  la,  pains  in  the  joint*—  u  alio 
very  common  j  it  seldom  occur*  alone,  bat  in  combination  with  other 
symptom*.  Tim*,  in  seventy-five  esses  nf  lead -arthralgia  treated  at 
Jacob's  Hospital,  in  only  erven  were  pain  in  the  joints  without  ©tficr 
complications,  lifty  e-ix  being  accompanied  by  colic,  tivo  by  paralysis,  and 
•even  by  other  affections  of  the  nervoua  ayetsm.  The  total  percentage 
of  case*  of  bad-ixiiMuniiig  in  winch  arthralgia  occurs,  varies  bom  ;; 
."*"  |H-r  enh 

1'aralyais,  in  (omo  form  or  other,  Tnnquoril*  found  in  5  to  8  per  cent. 
of  thi«  ra>«cM,  nml  notircd  that  it  occurred  lis  early  as  the  tltinl  'lay  1 
working  in  lead.  The  muscles  n  fleeted  arc  usually  thow  of  tho  upper 
extremity,  thcu  tho  le^a,  and  still  more  rarely  tho  muscle*  of  tho  trunk. 
It  ia  only  exceptionally  that  tho  paralyse  extend*  over  an  entire  limb ; 
it  more  usually  nffocU  a  muscular  group,  or  oven  a  .tingle  muscle.  lie 
common  neat  U  the  extensor*  of  the  hand  md  Bsgei  .  In  n<:<  thi  BXfm 
"dropped  PHi  !,"  for  the  hands  droop,  and  occasionally  tho  triespa 
ftad  tho  deltoid  nrnairectwl.  lbs  pajflyajj  m>  usually  symmetrical  on  both 
AMnm/ii   tin-  «■  llexor*  nearly 

elway*  participate,  lad  n  ■  u.-i  il  u.vr»tigation  will  ahow  that  they  arc 
wcakt-ned.  If  the  paralyaU  continues,  there  is  a  wasting  »ad  dagsnem- 
of  ii.i  Buaaia,  baft  tlrii  fa  Mm  In  psalysh  from  idj  cause,  Tim 
muscular  ulTrrliuii  m  n  MOM  dofon&ltifll  m  the.  hunda,  ahoulder*,  i&e, 
AlUMtheala  of  portions  of  theekin  ia  gfgWTtllj  plMiial  in  a  greater  or  lesa 
degree.  A  complete  anilgetia  stf acting  tho  whole  body  has  boon  noticed 
to  anr.h  nn  extiint  that  there  was  absolute  flllillrfllllily  to  hurua  or 
puncture-i;  but  it  ia  usually  confined  to  tin  If  of  tho  body,  and 

it  Wp-.-'-mlly  inten«e  in  the  right  btesl  tSd  wn*t 

§  7*3.  Tl  >  <-l .- v  writer*  nOOgOttsd  the  brixfa  effect  of  lend  on  the 
nervoiw  system,  Thus  Dioscuridua  speaks  of  delirium  produced  by  load, 
Ar>  Uoub  of  epilepsy,  and  I'aul  of  yEguin  refer*  to  it  as  a  factor  of 
<'I«*y  and  convulsion*.  But  in  IS3U.  Itaqasril  first  definitely  de- 
riiiicd  i.hi<  j  1 1 1  w  1 1 1 .-  r  i ,  >  1  nf  .1  mi  ■•it'll  1 1 .  -  - : » -.  ■  - .  which  he  csiled  "imd 
riifphiilopathii"  Tin*  he  di\idod  into  four  forma — (1)  a  delirious 
form  ;  (2)  a  comatono;  (3)  a  convulaivo  ;  and  (1)  a  combined  form,  com 
prlstOg  tli"  d.-lirintiH,  convulsive,  and  comatose.  Dr.  Henry  Rayner.t 
and  11  few  oLher  Kuglitdi  alienists,  have  directed  ihuir  Bitaatian  to  this 
question  ;  audi  according  to  Dr.  Kuynere  researches,  the  number  of  male 
l>;iiunt     admitted   into    Hm  igcd   in   trades  auch  sa 


*  Tanqiwril  Jo*  riaachce,  TmiUfa  J/aW**  <U  Plomb,  Paris,  163?.  Tauqueril'a 
nOBOgrSpfa  w  a  cUwu'-al  nor  It  full  of  info;  in;ili<  n. 

t  Bm  mi  taportant  paper,  "  luMidty  from  Leadd'olsonlng,"  by  Drt,  H.  BayoST. 
Rr>hfrt*iii,  K*t*#*,  unit  /tkin«t  Jtiurn  of  \I mini  fltritfno*,  vnl.  xxvi.  pt  2TJ  ;  a)«0  ft 
japM  by  Dr.  BSTtOB,  Attytinein*  Z<<bichriJI fur  f'si/ehiatrit,  111.  xxxvij.  H.  4,  Bfc  V. 
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plumbing,  painbiiifb  and  the  hkc,  ia  Iwjjor  in  proportion  t«»  tfafl  number 
admitted  from  other  trades  than  it  should  be,  compared  with  the  propor- 
tion of  the  various  trades  in  the  county  of  Middlesex,  as  rwcurLnmed 
from  the  census.  Putting  aside  coarse  lead-poisoning,  which  mny 
occasionally  produce  acute  mania,  the  insatttfljjf  produced  by  prolong! 
mmnt.i   lead    in  ■:.  <    j.<-uli:.v  tuMOm       It  d-valopa 

•Jowly,  ami  ii.  ni)i['l>  :ill  vuuph  linn-  Jin:  ilUiHions  of  ftta  senses,  of  1  waring, 
taate,  or  smell,  and  oapee.ially  of  flight.  Thus,  in  one  of  Dr.  Krtviier's 
Cfites  tho  pntient  saw  round  him  "  wind-baps  blown  out  to  look  like 
men,"  apparitions  which  nmdn  r**m;irl<H  In  him,  mid  generally  WDfrlod 
linn,  lienides  this  form,  there  w  also  another  «  1S1  h  !i»e*ly  resembles 
gSMl]  pamlysis,  and,  in  the  absence  of  ilia  history,  mi^lit  be  mistaken 
for  it 

J  7*4.  Tho  ilpgenorntivn  in II  'irnr- ■■  mi  tin-  ur/.uiof  night  ix  shown  in  six 
of  Dr.  Robertson's  patients,  whoso  insanity  was  ascribed  to  lend — four  of 
the  eix  ware  oiIIkt  toL.ilv  01  partially  hlind. 

The  anwrah  has  Irfion  known  to  com©  on  suddenly,  and  after  s  tsry 
hiiirf  i!\|n  nn:  to  lead,  »•.</.,  »  nan,  ilm !.>-f</ur  vrai*  of  ;ige,  after  work- 
ing for  throe  dnya  in  a  white-lead  factory,  was  ncucd  with  intense  ciliary 
neuralgia,  hud  pains  in  his  limbs  and  symptonu  of  lead-poisoning,  aud  tho 
r i ; •  1  j t  ryr  !>  t:iiit  'itn.i urntir. *  TIuk  form  nf  iiii[iiiinin'tif.  or  I'M*  of  vision 
is  different  from  the  Rttiniti*  uf{>nitti)tun'ca,\  which  miiy  alsa  1  I  praduCBJ 
os  a  .-. ■■■.»,,  1  o-y  effoct  of  tho  poison;  the  kidneys  in  such  caooe  being 
profoundly  aftocted.  The  kind  of  disusuvd  kidney  produce*  1  by  load  is 
the  granular  contracted  kidney. 

i  leaki?  of  tho  n-xuul  functions  being  weakened,  leading  to 

more  or  1cm  impotence. 

Lewy.J  in  1186  patients  suflbrins  froi  zoning,  has  found  caries 

01      iin'Mi-i.-.     HI      fwi'tlly-'^'t.     r.-lMl'K,    HI*    nlmllt.     I    ■*»     prr     rriW . ,    liflcril     VMTc 

oariou*  affections  of  the  upper  jaw,  four  of  the  fore-arm,  two  of  the  U 
undone  of  tho  rib  and  uternuin.      Kpilopiy  and  epileptiform  convulsions 
OCem  In  a  Faveasasj  iti»vcrypo**ible  that  the  epilepsy  may  l>e  a  result  of 

t];r   OmmSg    |HM.-.uiiill-   lll.lurnl   \>\   lli-Til  \5. 

b'ivo  coses  of  fatal   poisoning   occurred   between   1S84-6   nmonp  tho 

i  DftfOptifl  "fa  certain  win  I  tOtOIJ  in  r.lie  flNfeof  London.     The  cases 

•  ntod   the   folluwing    common    characters.      They    MM    all   adult 

women,  aged  from  18  to  33,  and  {hi  \    hsd  worked   at  the  factory  for 

•hort  period-*,  from  threo  to  twelve  months.     They  nil  exhibited  mild 


*  SameUohn,  MonatM.f.  Auy  '■  *h  !»■  24B,  1B73.      Bee  also  a  ease  of 

lctil  mimum-i*,  dmciilml  l>y  Mr.  Wi  BoIdSTi  I'htirm,  Jountm,  Oct.  H,  1970. 

t  lUfl,  ArdL  /.  OpMAai..  vol.  L   (2).   p,  80ft    LSH,  Hid  SckmMtfs  JuJirbwU, 

Bd.axxzflt  j-.  Llfi]  Bd     rfitl  p  tfc 

;  Ok  BertifArank.  d.  SUSrMbr,  P/Jao,  197]    3.  61. 
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symptom*  of  plumbum,  *uoh  a*  a  bin  Km  round  the  gum*,  tad  mora  or 
loss  ill  defined  induiponitinn  ;  paralyse*  worn  aheent,  They  were  %[\  iu 
their  tiBual  state  of  health  within  a  few  hours  or  duy*  preceding  death. 
Death  was  unexpected,  mostly  sudden.  Iu  lour  case*  it  was  preceded 
by  epileptic  fits  and  coma;  M  in  the  fifth  cm*  no  convulsion*  wore 
noted,  although  thoy  may  have  occurred  in  Ifal  night. 

The  author*  had  nn  opportunity  of  investigating  hy  chemical  maana  tlw 
distribution  of  lead  iu  the  fourth  and  fifth  cases  in  the  liver,  kiilury,  and 
brain. 

In  thl  fourth  ease,  from  402  grma.  of  liver  24 '26  mgrm*.  of  lead 
auljiluktti  w*ra  separated.  Tim  right  kidney  (weighing  81  grm*.)yl«M I ■! 
5*42  mgrni*.  of  lead  aulphatf.  The  brain  woe  dehydrated  with  ticoholf 
and  then  treated  with  other,  hot  alcohol,  and  chloroform  until  an 
albuminoid  residue  remained;  lead  waa  extracted  from  each  of  these 
(tortious,  viz.,  the  alcohol  used  for  dehydration,  the  ethereal  and  chloro- 
form extract*,  and  the  albuminoid  residue,  a*  follows; — 

Mum  sf  T**i 
taMasi 
SolabU  ia  oohl  alctiTi.  !.  ,  ,  ,  »         I'll 

SuluUv  in  i-tlin  ami  chloroform,  ami  lutt  alcoliol,       ,       £6*47 

aJbomuold  raddMh  .  •  .  .         •       7"7fl 


3t'34 

In  lIjc*  fifth  case,  Urn  Iiraiii  was  examined  mure   in  di'Lail,  an'Mln*  lend 
present  estimated  in  the  following  solutions  and  aulMancer  . — 

1.  Alcohol  uaod  for  dehydration,  Thi*  may  be  colled  "the  watery 
extract,"  for,  after  the  brain  hn*  romainnd  in  atrnng  alcohol  for  some 
weeks,  the  result  m  that  the  alcohol  contain*  much  water  and  subatanco* 
extracted  with  water. 

2.  White  matter — (a)  from  cerebrum ;  (b)  from  cerebellum. 
$,  Kvphalin — («)  from  cerebrum  ;  (A)  kVott  crr<»Mlum. 

l.  Kthcr  extract,  keplialin-fruu— (fl)  from  cerebrum;  (!/)  from  core- 
bollum. 

5.  Substance*  aolublo  in  cold  alcohol — (a)  from  enrohrum ;  (ft)  from 
cerebellum. 

6.  The  albuminoid  residue — (a)  from  cerebrum  ;  (/>)  from  cerebellum. 
Tho  general  result*  were  ae  follow*  ; — 

C*n»Hf«m.  CVw.1... 

400(1  anna.  lM2«im». 

iltmw.  of  l'UK>t.     II f nu j.  M  l'WU4. 

„    O'O  R-n 


While  mutUr  freed  from  kcphalln  hy  ctlior, 

Kaphtlin,      .            .            .            .            .  H 

Kthor  extract,  kephalni-tr**,            .                         .  0*0 

StiUataucua  lulublo  in  uold  alcohol,               .             •  0*0 

Albuminoid  toiiJue,               ....  40*0 


rt'O 
O'O 
0  0 
0-0 


ii  r,  17*0 

*  "Tile  DietriUitioii  of  Load  iu  Uio   Braiua  of  tiro  Lead  Factory  Oprralivw, 

Jiwru.  (j/  Mi  n'rl  Si  i.  IS  ,  .i.H!.    ittSa 
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The  aqueous  extract  contained  1*5  mgrm.oi  lend  sulphate.  In  neither 
of  the  cases  did  tho  pathologist  u^rturi  tin-  total  weight  of  the  brain, 
bet,  presuming  that  the  weight  was  an  average  weight,  and  that  the  bid 
111  the  remainder  of  tho  brain  was  ainiilarly  distributed,  tho  amount  of 
load  calculated  **  sulphate  would  amount  to  117  mgrroa.  From  then© 
results  it  appear*  to  the  author  probable  that  load  form*  a  substitution 
Compound  with  some  of  the  orgnnii:  hrnin  mutter*.  This  view  would 
MCpliis  the  absence  of  chants  npptirciit  to  tho  eye  found  in  so  many  of 
tho  fatal  cosca  of  lead  encephalopathy. 

S  7fl."i.  f,ead  taken  for  a  long  time  cmukim  the  blood  to  be  impregnated 
with  uric  acid.  In  136  cases  of  undoubted  gout,  IS  per  cent  of  the 
patients  wovo  found  to  follow  lead  occupations,  and  presented  signs  of 
lead  impregnation.* 

ElteiitargMr  and  ITrifmeiatar  t  found  that,  with  chronic  poisoning  of 
sheep  with  lead,  excretion  of  hippuric  a«:id  ceased,  and  the  output  of 
uric  aeid  was  dirainiahcd.  Tin*  may  1h<  explained  by  the  formation  of 
glycocol  being  arrested, 

§  78G.  There  ore  some  facts  on  record  which  would  eoeiu  to  counte- 
nance the  belief  that  disease,  primarily  caused  by  an  inorganic  body  like 
lead,  may  be  transmitted.  M.  Paul  (*../.)  has  related  the  history  of  the 
offspring  (thirty-two  in  number)  of  seven  men,  who  were  suffering  from 
lead-poisoning — eleven  were  prematurely  born  and  ono  still-born  ;  of  the 
i  1  1  j i :  1 1  r  1 : 1 1 _;  twonty,  ci^htdiod  m  lI»<-  lir  :  VOtTj  EMU  :n  thfl  MCOiid,  and 
flvn  in  tho  third  year,  so  that  of  the  whole  thirty-two,  only  throe  survived 
ilin-i:  ;,.  .11  -,. 

Tho  influenco  of  the  poison  mi  jm-n.ui(.  womoa  u,  indoed,  very 
deleterious.  M.  Paul  noted  that  in  four  women  who  were  habitually 
rx{KMi>il  ti.thi'  iiillui.Micn  nf  li-nd,  md  bud  lifteen  [ire^iiannt"*,  ton  termi- 
nated by  abortion,  two  by  premature  conliuemtnt,  tlitve  went  the  full 
term,  hut  one  of  tho  turoo  children  was  bora  dead,  a  second  only  lived 
twonty-four  hours ;  so  that,  out  of  the  whole  fifteen,  one  only  lived  fully. 
In  another  olwcrvation  of  M.  Paul'*,  five  women  had  two  natural  coniina- 
ttttkta  before  being  exposed  to  lead.  After  exposure,  the  history  of  the 
thirty-six  |<iv^wwn  I'.v.  nf  tlioss  womon  it:  >  Mi«  \v-i :  tlioro  wur< 
six  ■lmrtions  (from  two  to  live  inniiMi<)(  mi.t  pnumil  11  two 

infant*  born  dead,  and  five  born  alive,  four  of  whom  died  in  the  first  year, 

Chronic  poisoning  may  be  noarly  always  accounted  for  by  the  inhaling 
«f  lend  dust,  or  by  the  actual  swallowing*  of  Km*  form  of  load;  but,  if  wo 
are  to  accept  the  fact  narrated  by  the  lote  Dr.  Taylor,  viz.,  that  he  him- 
self  had  an  attack  of  lead  colic  from  sitting  in  a  room  for  a  few  hours 

•  "On  ]>vl  [flBpnptttoD  Efl  R*Ution  to  Gout."  Iiy  Dye*  Duokworrii,  M.D.,  St, 
B<*rtk.  I/aip.  RtfOfiM,  vol.  xvil.,  1881. 
+  Anh,f.  uim.  «.  jmi,  TWWi-.,  Bd.  x.,  1«*l. 
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re  w.i8  a  targe  canvas  covered  with  whiU?  lead  and 
drying  oil,  and  onn  or  two  other  similar  ease*,*  wc  must  allow  tout  th<rc 
ii  lomo  subtle  volatile  organic  compound  of  lead  evolved.  In  the  present 
state  of  our  knowledge,  it  seem*  more  reasonable  to  account  for  such  c**o* 
by  Ihe  auggeaUuu  llitit  lead  him  entered  the  ^hUjiq  by  au  unsuspected 
channel. 

In  K88t|  n  very  EnlffMfttBg  oeae  occurred  at  Keighley,  in  which  a 
mechanic,  eged  42,  died  from  the  IBppond  ofiVcU  of  lead -poisoning, 
•d  n  -m  driokiafl  the  town  water,  which  was  proved  by  Mr.  Allen 
to  contain  about  j  of  a  grain  of  lead  per  jcallcm.  For  six  BsOattu  lit  had 
1  ■'  mi  out  of  health,  und  a  week  before  hia  death  he  suffered  from  colic, 
vniniLiry.  •  .ii-1  ii-.-iii-.n.  :iml  I  fatal  llM  I0QB4  tin  ;mu:i-.  and  ocwuiottal 
cpilcptifoM  AfU*r  death  the  kidney e  ireW  foood  nmnulax,  and 

Uic  heart  somewhat  enlarged.  The  viscera  wr.ro  submitted  to  Mr.  Allen 
for  analysis ;  no  h»ad  was  found  in  \h<>  hoart  or  brain,  a  slight  uon* 
i  ttuablfl  bm  Eo  Su  fcHnej  .  and  ibool  i  gnfia  snu  wpwattd  from  Qv 
Ura  mid  mdeon,  I>r.  Tidy,  who  was  adled  in  oa  an  exjtert,  gave  a  vwy 
guarded  opinion,  rather  against  the  theory  of  direct  lead-poisoning;  and 
the  verdict  returned  by  the  jury  was  to  flu  efifcel  tMt  ttu  deviated  i 

iitniil.i:  i  ii'il   1\    lend -poisoning.      Murder  by  the 

ndinini.itrnUon  of  doaca  of  sugar  of  lead  is  rare,  but  such  a  oaee  haa 
occurred. 

At  the  Central  Criminal  Court,  in  Deoettbel  L883,  Louies  Jane TeJ 
was  imlicl.-d  for  poisoning  Mary  Al  B   Tt  ■  ;illi*  at  Vlumstend.  and  con- 
rictod,      From   tho  evidence  it  ippeWed   that  the   prisoner,  who   waa 
tlii:\'-«ix  years  of  age,  came  to  reside  with  Mr,  and  Mr*.  Trcgillift,  an 
npe.l   I'oupli   ofl    .  Bghtj  !iv»-  nd  M  yeare  respectively.      Tlie 

prieonrr  wna  provnd  to  have  pUrellSMd  tt  (Uftnnt  Tunc:.  iiMiuncc  and 
half  on  ounce  of  *\tgar  of  hud,  lad  bo  bare  added  a  white  powder  to  the 
M<  li'iii"  of  Mm.  Trc&jillifl.  '11-  Utoteaj  of  the  latter  extended  from 
about  August  '_.'  I--  Od.il.rr  2."  a  pi-rind  nf  two  mODJthl  ft  fa 
to  iwy  mIp.mi  the  first  dose  could  have  been  gtren,  1  Q1  H  wH  ['••  ''»bly 
ICtao  time  between    \  ■•■     i   '  ■..  Ii  ■!■   the  .ilninutration,  without 

doubt,  ceased  on  or  before  October  6,  for  on  that  data  different  nursing 
Ogomenta  wore  nindo.     The  symptom*  observed  were  nntistu.  Tun; it 
inp,  pain  in  the  pit  of  the  stomach,  burning  in  the  throat,  rery  dark 
t.  Bth,  ;i  i  luo  lino  round  the  ^ums,  und  slight  jaundioe.     There  was  | 
muscular  winkness,  with   tt-  -•   hands,  and  a  week  bf 

ilriith  tl  i  n-  v..iv  ;  <:tr  il  \  -i-  uf  I  In-  ■  i-lil.  -nbv 

*  Thn  pitfl-ko»p"r  of  a  gravryard  nt  Bordeaux  confiu'mlly  unvd  iho  reman:  > 
crosses,  corcrcd  with  laid  i*iut,  to  repb  Bret  the  ehiraney  ompl«d  ;  p*Uu- 

ally  tisralysii  of  tlieeatousore  of  the  ritfht  ivriet  developed  itself,  and  beaflstedfroiii 
colic  end  other  ilgns  of  leo-1  -  poison  Irig.— Martnlsas,  Oas.  de$  IfSpU.,  No.  25,  ISOfl. 


§  7»7.  7R8.] 


LEAD. 


605 


Lead  woo  discovered  in  moot  of  the  vieconi,  which  were  in  groat 
part  normal,  but  tin*  kidneys  were  wasted,  and  the  mucous  membrane 
M:icV  tu  1  rii.'  -n-tii::!  i]nant.it.\  !>f  lend  rocarand  byaxuUyafi  msnaell, 
vis.,  10*2  ingrui*.  (J  gnta)  ban  the  liver'  from  8  ounces  of  brain, 
3*2  mgrnw.  (^  grain) ;  from  half  of  the  stomach,  16*2  mgrais.  (J  grain) ; 
larf  from  the  spleen,  the  kidney--.  :u..l  the  lungs,  small  uji m  :ii.- ■:  h  i-:, 
therefore,  probable  thnt,  if  thf  whole  body  liad  been  operiiNd  up»n,  the 
yield  would  have  been  more  than  *1C  grin,  (a  little  over   '  .  but 

then,  it  iiiufet  be  mn< -ri!:<  iv  I  tin!  <    <■  ■  ■  !  lived,  at  least,  seventeen 

days  after  the  last  done. 

§  787.  Post-mortem  Appearances.— In  acuto  case*  of  poisoning  by 
the  acetate,  there  may  sometimes  lie  found  n  Might  inflammatory  appear- 
ance of  the  mucous  mombrano  of  tho  stomach  and  intestines*.  Oriila 
considered  thnt  *tre;iksof  white*  point*  ndherent  tu  the  mucous  membrane 
were  pathognomonic ;  but  there  have  been  several  BUM  in  which  only 
negative  or  doubtful  signs  of  bflazniiiatory  or  other  action  have  presented 
thomAoIvcA.  A  general  contraction  of  tho  intestines  has  often  been 
noticed,  and  is  of  considerable  signifii  :m-i<v  v-kmi  prvwnt ;  no  hIho  lea 
•  ■j.-v  bi...  l  mnooui  manbnoa  caneed  ly  «t«.-pi»-ii*-«l  1<  id  •  ■.I-mM.-.  Loan 
E0Q&d  in  dogs  and  guiuea-pigv,  potM&ed  bj  lend,  lm-Jil  lullniuruntion 
arena  in  the  lungs,  liver,  and  kidnoya;  but  in  no  cnao  fntty  degeneration 
€\f  the  epithelial  colls  of  tho  liver,  kidneys,  or  inUwtine.*.  As  u  rulr,  no 
i.n.1'1  ..1  I  ml  pMiM.n  mil  1  ■  ■  ■  (omd  iii  i!i<*  :■'.«>::  ;i«  1:  .  tin-  |  .1  -  Huftod  :>>' 
Chrietiaon,  in  which  a  pernon  died  on  the  third  day  after  taking  ut  u 
■ingle  dose  some  laTgo  quantity  of  ueetate  of  lead  ;  and  at  tha  autopsy  a 
Jluid  was  ubtniuud  from  tha  slomuch,  which  hud  a  n\\-  ■  '  BU  lallic  taste, 
on  evaporation  exnolt  of  acetic  acid,  ttnd  from  which  BU ittUk  lead  was 
obtained— is  bo  very  oxtraordinary  in  every  respect,  that  its  ontiro 
accuracy  is  to  be  questioned.  In  death  from  chnmk  h-wl  | 
then-  1.-  Iai(  little  that  CAB  '»■  oalled  ifagnoolic;  ,1  ynmulur  condition  oi 
tho  kidney*,  and  all  tho  pathological  changes  dependent  on  ■  •!■  •  con 
dition,  aro  most  frequently  seen.  If  tho  patient  haa  suffered  from  eoHOj 
a  constriction  of  portions  of  tho  intastiuc  has  bran  noticed  ;  also,  in  cases 
in  which  there  haa  been  long-standing  paralysis  of  groups  of  muscles, 
these  muscles  are  wasted,  and  possibly  degenerated,  in  instances,  again, 
in  which  lead  has  induced  gOttt,  the  pathological  changes  d^ndi-nt  upon 
gout  will  be  prominent,  The  blue  Ifau  around  the  gurus,  and  NQntfOMI 
a  coloration  by  sulphide-  of  lead  of  portion*  of  0)  \BM,  niay  help  a 

proper  interpretation  of  the  appearance*  soon  after  death;  but  all  who 
'ii  any  attention  to  the  subject  will  agree  that,  simply  from 

pathological  vridanoaj  it  ti  bapoiatfali  u>  J»«g"wtf  oZuDirio  lead polxinfTtgi 

§  788,  Physiological  Action  of  Lead.— Tho  action  of  load  is  still 
obscure,  but  it  i*  considered  to  have  an  street  mainly  on  tho  nervous 
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centres.     The  paralysed  muscle*  re-pnnd   to  i\\#    }■.■■■ 
lo  tlit*  induced,  leading  U»  the  Maplcta   tliat  tliu  intramuscular  termina- 
tions of  tho  nerve*  are  paralysed,  hut  that  the  mu*cu!or  substance  iwlf 
is  unattaekod.    On  tho  otlior  hand,  Uie  niatrictton  of  this  action  to  groups 
of  miwc.lc*  support*  the  theory  of  central  action. 

The  lead  colic  is  due  to  n  true  spasmodic  conetriction  of  toe  bowel,  the 
exciting  cause  of  which  lift*  111  tho  wall*  of  tho  bowel  iUoJf ;  tho  relief 
given  by  pre**ur*»  is  explained  bj  the  pressure  musing  an  amrmin  ■  - 
Intestinal  walls,  and  thus  !*jjeanin£  their  sensibility.  Tim  stoning  of  the 
pulse  produced  by  small  dose*  is  explained  as  doe  to  a  stimulation  of  :Ue 
inhibitory  nerves;  and,  lastly,  many  nervous  phenomena,  such  aa  cpi 
topty,  cVc,  ore  in  part  due  tn  Inkpctrfeat  elimination  of  the  urinary  excreta, 
causing  similar  condition*  to  those  oiswrvrd  jn  unvmia. 

I  "SO,  Elimination  or  Lead— When  a  large  dot*  of  acetate  or  car- 
bonate U  Uksn,  part  U  transformed  into  mora  or  law  insoluble  compound* 
—soma  orjptnie,  others  inorganic ;  so  thnt  a  great  portion  is  not  absorbed 
into  the  body  at  all,  but  passes  into  the  intestines,  where,  meeting  with 
hydric  sulphide,  part  is  changed  into  sulphide,  colouring  the  nlvinc  01 
■tions  black.  Some  of  On-  I»-m*1  whloh  is  absorbed  U  excreted  by  the 
<  vh,  Imi  s1  often  yield*  only  tmces,     TlMidirhnin  •  state* 

that  in  fourteen  cose*  of  lead-poisoning,  in  two  only  wo*  obtained  « 
TCefhibli  quantity  from  a  day's  urine  ;  in  tho  remaining  twolvo  lead  woo 
detected,  but  only  by  thr  brownish  colour  produced  in  an  acid  solution 
Of,  the  uah  by  hydric  sulphide. 

Tho  elimination  of  lead  by  the  kidneys  is  favoured  by  certain  medi- 
-in  ■, .  !>'h,fK  eatiaple,  h  pota  in  iodide,  buaueehsJ  taad  IndQgi 
poisoned  by  lead  from  3-8  to  4\  mgTm*.  in  100  e.o.  of  urino  :  but,  after 
doee*  of  |totaasic  iodide,  the  content  of  lend  rose  to  G  9  and  even  to  1 4 
ragrms.  I-cad  appears  to  be  eliminated  by  tlic  akin,  being  taken  up  by  the 
epithelial  colls,  and  minute,  insoluble  particles  corning  away  with  thei. 
QCak,    If  a  person  who  hoi  token  *mall  doses  of  lead  for  a  ti  1  '  ised 

in  0  sulphur  water-bath,  i»r  ha\r  hi.,  kin  moistened  wita  a  &  per  cent. 
solution  of  wodium  sulphide,  the  upper  layer  of  the  epidermis  is  coloured 
dark  ;  but  tho  perspiration  excited  by  pilocarpin  or  other  agency  contains 
no  lend. 

S  790.  Fatal  Dose—  (a.)  Sugar  of  Lead.— It  may  almost  be  said  ft 
it  is  impossible  to  destroy  human  life  with  any  single  doee  likely  to  bo 
taken  or  administered.  In  three  coses  an  ounce  (28-3  grms.)  has  been 
taken  without  fatal  result.  Although  it  must  be  allowed  that  repeated 
moderate  doses,  extending  over  Borne  time,  arc  more  dangerous  to  health 
and  life  than  a  single  large  doee,  yet  then  eeerns  to  bo  in  some  iodi- 
ile  &  great  t*'h'.r.iuci?  of  load  Chriatieou  has  given  "18  grra.  in 
•  FathciUw  <•/&*  Urtnt,  p.  fifiO, 
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divided  doses  daily  for  ft  long  time  without  any  had  effect,  save  the  pro- 
duction of  a  slight  colic.  Swieten  hu  alao  given  daily  3*9  grms.  (60 
grains)  in  ten  dnys  without  observing  toxic  effects  That,  in  other  cases, 
leas  than  a  grain  per  gallon  of  some  lead  compound  dissolved  in  drinking* 
water,  or  in  some  way  introduced  into  tho  ooonomy,  causes  serious  illness, 
is  mojtt  inexplicable. 

(/;.)  The  Basic  Acetate  in  milulimi  U  iimrn  |mi)kuh.uk  Hp|wrently  than 
tho  acetate — GO  c-c.  (1 J  dm)  L»vc  caused  serious  symptom*. 

(c.)  The  Carbonate  Of  Lead.— Doses  of  anything  like  28  pros,  (an 
ounce)  would  probably  be  very  dangerous  to  nn  adult;  the  only  ciuc  of 
dealh  on  record  ift  that  of  a  chiltl  who  took  some  unknown  quantity, 
probably,  from  the  description  of  the  nice  of  tho  lump,  about  10  grain, 
(24  drme.). 

§  791  Antidotes  and  Treatment. — Soluble  milphfttea  (o«pec.(any  mag- 
netic sulphate)  hove  been  given  largely  in  both  acute  and  chrouio  cases  ; 
in  the  acute,  it  stands  to  reason  that  it  is  well  to  enourc  tho  presence  of 
plenty  of  sulphate*  in  the  sboiuuch  and  intestine*,  in  order  to  form  tho 
sparingly  wiluM*  li*«d  xulphst*',  hImuikI  any  mxiiltm  remain;  but  to 
<\|'t-i:t  tliix  double  div.mn  portion  to  go  on  in  the  blood  nnd  tissues  is  nob 
bcuod   upon  sound  observation,      Tho   chronic    lead-poisoning   10  beet 

I.rrntrd     by     |T|ik.v;i|     frmil     {.]„■    -tourc*    of    IIli«'liief,    flic    ;nl  II   ilii-l  rill  inll    of 

large  quantities  of  distilled  water,  and  medicinal  doses  uf  putassiu 
iodide. 

§  792.  Localisation  of  Lead.— In  n  dog,  which  was  killed  by  do 
lead-poisoning.   Umbel    found  in   tin-    bones  01  7  per  1000  of 

lead;  in  the  kidneys,  0'17  to  020;  liver,  O'lO  to  033;  spinal  cord, 
0*0(5  to  011 ;  bruin,  U'U4  to  0-00 ;  muscles,  0'02  to  "  1  l  Kb  the  in  tee- 
tines  traces,  0*01  to  0*02  ;  in  (hi  q  1 1  IS,  tho  blood,  and  the  bile,  ho  also 
mil;  found  truces.  Ellenberger  and  Hofmeistar  i"iiiid  in  Um  hidnrya  of 
the  sheep,  0*44  to  047;  liver,  0'3G  to  0*G5;  pancreas,  0*54  ;  saliv.uv 
glands,  0'42;  bile,  Oil  to  0'40;  bones,  0  32;  fasces,  022;  spleen,  0  il  j 
mitral  ni'm.t:-  ■  yy.iMn.  0-M7  l»  0-18;  blood,  O'Ofl  to012;  flesh,  0-05  to 
008;  urine,  O'OO  to  008;  atid  in  tho  unstiipcd  muscle*  and  the  lung.*, 
003  per  1000  of  ha.! 

Without  going  so  far  as  to  say  that  lead  is  a  natural  constituent  of  the 
body,  it  is  certain  that  it  may  be  frequently  mot  with  in  personw  who 
have  been  apparently  perfectly  healthy,  and  quite  free  from  all  symptoms 
of  tflS&pataningi  Logrip  found  in  the  liver  and  eplcen  of  a  heulthy 
pcrton,  5*4  m^rm*.  of  lend  oxido  in  every  kilogram;  Oidtraann,  in  the 
liver  of  a  nun  fifty-nix  years  of  sgc,  1  mgrm.  of  lead  uvidi-  \>n  kilogcajrj, 
and  in  the  spleen  3  mgrms.  per  kilogram.  Hence,  tho  analyst,  in  search- 
ing for  poison,  must  be  very  careful  in  his  conclusions.  Grave  and 
sftriotifl  errors  may  also  arise  from  complications;  suppose,  tg.t  that  a 
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deceased  person  previous  to  death  bad  partakoa  of  game,  and  inadvert- 
ently swallowed  a  shot — if  the  annlyat  had  not  carol idly  marched  the 
contents  of  tho  atomach  for  #o/iVf  bodies,  but  merely  treated  them  at  once 
with  arid  solvent*,  ho  would  Rurally  get  very  decided  lead  reactions, 
and  would  poasihly  conclude,  and  give  evidence  to  the  effect,  that  a 
poJnooui  ohMo  ■!!  ofl  kad  ml  been  uhninJatotad  ihoctlj  baton 
death. 

J  793.  Detection  and  Estimation  of  Lead. — A  great  nunbtt 
(such  as  beert  wine?,  vin**i;.ir.  wat<r,  &  itain  anything  likv 

the  amount  of  one-tenth  of  a  millinranimo  in  100  c.o.,  will  gbn  a  very 
mark*!  dark  colour  with  SH  .  It  k  h.><v.  van  usually  safest  in  the  first 
place  to  concentrnUi  the  liquid,  to  add  tin  acid,  and  deposit  tho  lead  on 
platinum,  ia  the  way  to  be  shortly  described.  Nearly  all  the  lead  from 
oil*  and  fatty  matter  may  be  dissolved  out  by  shaking  up  the  fat  1 
dilute  nttri   MM  ;  U  nimwary,  the.  fur  ihonld  previously  he  mshsid. 

If  (in  the  uauu]  course  of  routine  mtarvh)a  hydrochloric  acid  eolatii.Mi 
ia  obtained  from  the  treatment  or  destruction  of  organic  substance*  by 
that  aiprnt,  and  lead  aulphido  (mixed  possibly  with  other  sulphide*)  ia 
filtered  off.  any  arsenical  sulphide,  may  first  be  extracted  from  the  filter 
by  ammonia,  and  any  antimonioua  sulptude  by  sodic  aulphido;  then  the 
oulphido  may  be  extracted  by  worm  hjdrOCaJoiU  tald,  wl.irh  will  leave 
undimolwd  *ueh  sulphides  as  those  of  copper  and  mercury.  On  diluting 
the  liquid,  und  filtration  at  a  boiling  temperature,  crystals  of  leail  ehlnrtd* 
will  be  deposited  on  iwliuy. 

If,  however,  organic  mattora  are  specialty  searched  for  load,  hydro- 
chloric acid  U  not  the  beat  solvent,  but  nitric  should  always  lie  preferred; 

mid,  if  than  in  reartw   to  think   thut   the   lead  exists  in   Lbe  Conn  of  mil- 

phute,  then  the  proper  solvent  i*  eittu  1  tlio  acetate  or  the  tartrate  of 
lull,  :u  iithor  case,  tho  solution  should  contain  an  exc<*a  of 
ammonia.  It  must,  however,  bo  remembered  that  organic,  matter*  retain 
le.i'l  wj '  1»  .  nit  tenacity,  and  that  in  all  cases  where  it  can  with  any  con- 
venience bo  effected,  tho  substances  should  be  not  only  carbonised,  bat 
t  to  an  aah  ;  for  Boucher  has  shown  *  thut  carbon  retains  lead,  and 
that  :1m  lend  in  earl»on  resist*  to  a  coualdernble  extent  the  action  of 

■.u!\rni:.. 

In  the  case  of  sulphate  of  1  t§d,  which  may  bo  always  produced  in  aii 
ash  from  organic  substance*  by  previous  treatment  with  sufficient  sul- 
phuric acid,  a  very  excellent  method  of  identification  is  to  convert  it 
into  sugar  of  leud.  To  do  this,  it  is  merely  necessary  to  boil  it  with 
carbonate  of  ammonia,  which  changes  it  Into  carbonate  of  load;  treat- 
ment with  acetic  acid  will  now  give  the  acetate ;  the  solution  may  (if  the 
lead  l*  in  very  small  quantity)  lie  concentrated  in  a  watch-glass,  a  drop 
•  Ann.  iCttygUnc.t  t.  xli. 
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cvnpomted  to  drynnaa  on  n  circle  of  thin  microscopic  glass,  ami  bbfl 
■t;.  rtttb  examined  by  the  microscope ;  tho  *ar,i'  film  next  -  >»i><>  <<■  !«•  lb- 
ftDBM  Ol  8Hg  wlnrii  M-ill  !.;.;■  I. rn  ,!  KB ■;  li  'ly,  l|ih  aoltttton  (v  ■ 
ahnnld  ha  *w*w»t)  mated.  A  oryaUllino  MiliMtanci',  jxwaeflsinf.;  u  aweet 
u-tr,  itrnl  lilm  l.r-n.ii".  ulirii  tipGMQ  bQ  BH*  GUa  under  tho  circum- 
otanccv,  bo  no  other  aubstanco  than  acetato  of  lend. 

II  tho  nnalyot  does  not  enro  for  this  method,  there  i«  room  for 
choice.  lj*ad  lo  dilution  QUI  Em  OOBViTivil  into  miiphido;  in  thift  ciut* 
it  is,  lmw-vi'i-,  absolutely  uccessarr  thut  there  should  be  no  gi- . 
of  acid,  sinco  as  littlo  se  2*3  per  cent,  ...1  (reo  hydrochloric  ttaUl  will  pF 
vent  all  the  lend  going  down  On  obtaining  the  sulphide,  the  latter,  as 
\\\y v:\i\y  de*rrihed,  COB  be  converted  into  rhlnriiin  hy  hydrochloric  arid, 
and  the  crystalline  cUoridi  i;«  SXtnuolj  clmiuctcristic. 

From  tho  solution  of  the  chloride  tho  metal  may  be  obtained  in  a  solid 
*tste  by  RnMrti&fl  :i  piece  of  line  in  the  volution  contained  in  a  crucil  )<■  j 
tlif  lend  will  be  dcjHwited  gradually,  and  can  be  then  collected,  wuahed, 
and  finally  hard  int«<  u  Hill'-  gtofellk  OO  ohucoej.  A  load  bead  flalt&DI 
Mi  ily  whoa  hit  with  a  hammer,  nnd  in  irk  on  paper.     Solutions 

of  tho  chloride  also  give  a  heavy  pndpitfttl  of  limd  aulrihate,  when  treated 
with  u  solution  of  nodic  sulphate. 

When  lend  io  in  very  minute  quantity,  nn  electrolytic  method  is  gene- 
rally preferable  ;  the  lead  ia  precipitated  On  plutmum  by  ucinj<  exactly 
tin'  hu  apparatus  an  in  Hlninm'*  tear,  flavrjrtbed  it  p.  Tier.;  the  Iqntd 
to  be  tested  being  pfeotd  in  lli"  inuci  Cell,  the  lead  film  may  now  be 
iili-ni  ■:  ■■:  hi  nitric  acid,  and  estimated  by  a  colon  metric  process. 

For  tho  estimation  of  the  minuto  fractions  of  a  grain  by  a  colour  method, 
it  lo  merely  nceewnry  to  have  n  very  dilute  kuIu'ioii  of  acetate  of  leud, 
to  add  u  known  volume  of  SIT.  water  to  the  liquid  to  be  tested  in  u 
Ncsalcr  cylinder,  noting  tho  colour,  uud  add  to  another  a  known  quantity 
of  the  atandard  lead  solution  and  tha  same  quantity  oJ  ML  as  was  idd    I 

i  i  the  lir*t. 

Tlu  process  haa  an  advantage  which  is  groats  vie.,  that  it  either  detects 
copper,  or  proves  it*  absence  at  the  name  time  ;  and  there  ate  few  casex  fa 
which  the  analyst  does  not  lool  '  <  •  pper  n*  well  am  for  lead.  I>ad,  \t 
in  sufficient  quantity,  may  be  moat  conveniently  estimated  as  o&ide,  WuV 
phnte,  or  chloride ;  the  chief  propcrtice  of  thcoo  nubatancea  have  be-^n 
ilr.-adj  ileS  ribfl  1 

§  794.  The  Detection  of  Lead  in  Tartaric  Acid,  in  Lemonade,  and 
Aerated  Waters. — To  detect  lead  in  l.irtiirii;  add  a  convenient  method 
is  to  burn  it  to  an  ash,  digest  in  a  little  strong  sulphuric  acid,  and  I 
;ii]il  hiUh'I  '»!i-  chloride  tir  m  drop  "f  HC1 ;  lend,  if  prrM'itt,  is  pn-ci 
pitated  as  chloride,  Riving  a  pearly  opalescence.  Lemonade*  >A ion  contain 
minute  quantities  of  iron  and  copper  aa  well  as  lead.    Neither  copper  nor 

2q 
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iron  nro  precipitated  by  ammonium    lulphide   in   presence  of  polafttin 

ido.    On  th«  other  hand,  the  sulphide  of  Im  sohlbte  b 

alkaline  cyanides.  Hence  »  llqald  which,  on  the  addition  of  |.cU.- 
mum  cyanide  and  then  ammonium  sulphide.  bttomea  dark  coloured,  or 
from  which  a  precipitato  separat**,  contain*  lead.* 


I  0]  IT.R. 

§  795.  Copper,  Cu  -  G3*ft;  specific  gravity,  from  8-921  to  8'$.%2  ;  (using 
point,  1091"  (19%'  K.),     Coj-i.r;  iii  .m  either  •*  a  sua 

coating  on  "iHi  inl  .1.  |  B,  &a,  01  in  n  state  of  fine  divi- 

sion ;  or,  finally,  ft*  a  Wd.     In  thin  films,  copper  biw  a  yellowish  or  ft 
yellowish-red  i  nliur  ;  it  dissnlvrt*  readily  in  nitric,  slov  li.rhl  ir..- 

ncid.      If  Air  t)C   I  El  IiMrd,  bydlQcHflPC  M  id  fails  to  di voire  copper,  and 
the  same  >  to  ammonia  ;  but,  if  there  he  free  access  of  sir, 

:i'!iinn-li:i   jUi  ;(<t*  US  ft  *l0W  JM»hi  I   t.         sffJftlKfl    Oftppftl    in     «     tllir   Stale    of 

i1ui-.ii. n    i-.-m     >!•    it  ..|    nt    |   uli  ii-   bail  > -i  bright  bluish-green  globule, 

which,  on  cooling,  is  covered  with  black  9X& 

§  79€.  Cnpnc  Oxide  (Cut)  -  7'J  o  ;  epeciuo  gravity,  tV5,  composition  tn 
100  pftrlft,  Oo  T'js;,,  Q  jo  1 ." )  in  h  brownish-black  powder,  which 
remains  in  the  absence  of  reducing  guaee  unaltered  at  a  red  host.  It 
it*  nearly  iusohihh-  En  Wftftfll,  but  soluble  in  CUT,  NOall,  dso,  ;  it  U 
hygroscopic,  and,  ns  every  one  who  has  made  a  combustion  know*, 
is  readily  reduced  by  Ignition  with  charcoal  in  fahi  pnfttBoi  of  reducing 

BlftftB, 

$  797.  Cuprfc  Sulphide,  Cog-PC*,  produced  in  the  wet  way,  is  • 
brownish  powder  H  insoluble   in   wnter   that,   according  to  Freeeniua, 
9A0.000  pftrts  of  water  are  required  to  diesohe  one  part.     It  a 
quito  insoluble  in  CI H,  and  dittolvea  rendily  la   nitric  a«ld  with  oeparn- 
tion  of  sulphur.      15y  ignition  in  a  stream  of  II    it  may  be  COBTt 
into  the  eubemlphide   of   copper.      It  must  alwoys  tu  waxhed  by   MI 

|  798,  Solubility  of  Copper  in  Water  nnd  Various  Fluids.  —  Thft 
lulubility  tif  copper  in  watn  and  saline  soladous  has  been  very  csurv- 
fully  studied  by  Carnclley.t     Distilled  watftl  cAvrt*  SOUM  solTtaU  action, 

lit   vuryingj  ut»  might  ho  expected,   according  to  the   tun< 
txposura,  tin1  amount  of  surface  exposed,  the  quantity  of  water  acting 
upon  tlir  copjHi,  Siv,     It  would  appear   l!  i   favourable  fircum- 

stances;   100  gc.  of  distilled  water  may  distolvr    '3    uignu.   of  ooppa] 
{•2  grain  per  gallon), 

With  regard  to  salt*,  those  of  ammonium  exert  n  solvent  u<   i 

♦  F,  L.  Toed,  A'taljfM,  Ifft  142  143. 

♦  Jvunu  Chan.  Sue,  1876,  vol.  ll.  p/fl. 
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copper  more  decided  tliau  that  of  any  other*  known.  Willi  the  other*, 
however,  the  nature  of  the  bane  excrta  little,  influence,  tho  action  of  the 
salt  depending  chiefly  on  tho  nature  of  it*  acid  radical.  Tluw,  btgll 
with  this  least  iM'IVciiv.  the  following  L*  the  order  of  dissolving  etrength  ; — 
Xitrotcn,  sulphates,  carbomil- ■-.  uid  •  ■■Idoridcs.  It  will  then  at  once  be 
evidin;  tlmt  a  wutor,  contaminated  by  aawago,  and  therefore  contuiuinu 
plenty  of  nrmiMiiii  nnd  chloride*,  mipht  exert  h  very  oiMnidernhlM  inlvi'iii 
action  on  copper. 

AlmMt  all  tho  oil*  and  fate,  as  well  as  syrups,  dissolve  small  tyUUtltioi 
of  or,p|rf.p;  h«BM  it*  frequent  fttMUUM  in  utfoUfl  "I  foo.l  rooked  or  pre- 
pcirnl  in  i'.t>;.;H'i-  vi'mwIs.  In  the  very  nlahorAta  ud  Bmfnl  *-vp*i iuir-n t^ 
of  Mr.  W.  TiioniiiMiij,*  tlir  only  oil*  which  took  up  DO  copper,  when 
digested  on  copjwr  foil,  wore  English  noate'-foot  oil,  tallow  oil,  one 
pit  of  ollvs  oil,  palm-nut  oil,  common  tallow  oil,  and  white  nil, 
which  was  protected  from  the  air  by  a  thick  coating  of  oxidised  oil  on  its 
•urface. 

Tho  formation  of  copper  compound*  with  the  fitly  acid*  take*  placo  so 
readily  that  JoflSUWl  t  has  proposed  tho  green  colouring  of  fat*  by  copiier 
.1-  .1  i«"i.  fen  ill--  1-1.5*1:0  ol  oopperj  ud  BoUgarl  raoaaxuaaadi  1  ooppo 
holding  brandy  to  he  shnkon  up  with  olive  od  to  free  it  from  OOppi  R 

Lehmann  hu  made  some  useful  reanftrehos  on  the  amount  01  rnppL<i- 
taken  up  hy  fnu  undar  different  condition*.  100  r  e.  of  strongly  rincid 
fit  dissolved  ID  f-Miitrrii  days  8'7  iiignn.i.  of  coppci  ,  hut  win  n  1  k:\U 
160*  for  one  hour,  and  then  allowed  to  Atand,  a  similar  amount  was 
fnnm!  Sunn.'  nncid  butter  wax  rubbed  into  n  brass  bowl  of  90c.c.  cftpa- 
' :il\,  nud  then  allowed  to  stand  for  twenty-four  hour*  ;  the  butter  boOCM 
''<  I-.'  •■I..-H  roliMJi  Into  t.iii..  ili-li,  tlni-  pitl.nllv  ftMidttd  I'Y  I  it  ty 
ucluj,  5U  cc.  of  rancid  butter  wan  poured  in  a  malted  condition,  and 
allowed  to  stand  COB  twrnty-foar  hour*.  The  .amount  taken  up  wis  found 
to  bo  equal  to  10  mgrras.  of  copper  for  every  100  t.c.  of  fluid  butter. 

UiJ^er  found  a  :  ffM -h   had  Blood  twelve  hours  in  n  clean 

copper  vessel,  to  contain  0163  per  cent,  copper.  According  to  Ttschircb, 
tho  ciudent  fitly  null  to  form  is  the  alnute,  hyd rated  copper  oxlda  dissolv. 
\n%  in  oleic  gfild  with  great  case,  and  even  copper  0  Diving   to 

some  extent;  tho  palmitato  and  tho  etearoto  are  not  so  readily  pro  Itn 

In- •niioiii  t  il  rcjijHT  ih-vr.Ui-.i  i«  BMtU  m  tho  case  of  olivo  cdl 
and  butter  (both  rich  in  (M&  .u:'uU)  tlmu  in  the  CMS  of  ibfl  Bnotf  nnimal 
fate.  Acid  solutions,  such  a*  clarets,  acetic  ncid,  vinegars,  and  so  forth,  as 
might  be  expected,  disaolvA  mor»»  or  lea*  copjwr.  Tho  amount  likely  to 
M  dimolved  in  practice  ha*  been  investi^nu-d  by  Li:hmaun.      Ilr   iteo|  nl 

*  "  Action  of  Fatty  Oil*  on  Metallic  Oopper,"  Chmt.  .Y*rww,  vol.  xxxlv.  pp.  174, 
200,  91* 
i  V Union  pkarmac,  arii.  SI,  t  An*,  de  JW»t.,  IAN,  Ogti  07. 


6%2  i-uisosn:    iu;i:r.   i  i  iK.  is    kXP  PECTOnW,  [5  75)9- 

600  square  incur*  oi  log  or  braae  Minting  in  vessels  holding 

*J  litre*  of  acid  claret ;  the  ahcetn  were  in  norac  of  the  experiment*  wholly 
immmod,  in  others  pertly  »o.  Mow  copper  was  dissolved  by  the  win* 
wliL*u  the  OOfpat  arsA  p;irllv  iiniuerawl  than  when  ii  was  wholly  im- 
mersed ;  and  more  copper  was  dissolved  from  limn  shcstuig  than  from 
put*  copper  rh««ting.  With  ft  shwt  of  copper,  partly  immersed,  clarst 
may  contain  as  much  as  06  mgrms.  poor  liire,  IVhmaiiii  alw»  investigate! 
tho  amount  of  copper,  as  acetate,  which  could  be  dissolved  in  win*  before 
tho  taste  betrayed  it«  presence :  with  50  m^rais.  por  litre  uo  copper  taste  ; 
with  100  mgrnu.  thtT*  won  a  wink  after  taste  ;  with  150  angnna.  it  was 
ecatv<  i'li ■,  and  there  wns  a  strong  sfter  taste  ;  with  1200  rngrma, 

pt  I  litre  it  wim  quite  undrinkable,  and  the  colour  was  changed  to  h\ 
green.  Vinegar,  acting  under  the  moat  favourable  circumstances  on  aheet 
brass  or  BOp]  I  x.  dissolved,  in  seven  days,  190  rngrm*.  of  copper  rx*r  Utvs 
from  the  copper  sheet,  195  ii-<.  ■      -In;! 

Lohmonu  discusses  tlie  amount  of  copper  which  may  bo  taken  at  a 

■■■  ■•!    ii M hit  tl rciin  i.iiii  I-  !ii:ii  rratYthlag  i  (t  d  or  tebkkM   mm 

•  niiiii-ially  copptiil,  hut  none  "coppered"  u«  the  extent  by  which 
prsseooe  of  the  metal  could  be  betrayed  by  the  taste ;  arid  the  folio 
ii,  he  thinks,  possible  : — 

SOOc.r.  ofauup  bailed  in  a  copper  ycmii'I 20  ingrma.  Oa. 

I  Bin  of  I  tea  H  liii  li  baa  bceu  itauiluiaj  lu  a  copper  rwowl,  JO  „ 

50c.c.  Tinetfar  which  haa  'wen  kept  In  a  copper  vessel,       .  10  ., 
nil*,  of  fat  Wlifrli  )nu  }n*m  lUitl  for  fryin;;  |fl  SI 

t«*j»1 6  fl 

•JftO  pnu.  of  «tponj£ly  eopparad  peas,          .                 .         .  &0  „ 

BOOgniu.  of  strongly  coppered  bread,         ....  60  M 

The  total  only  amount*  to  195  zngrm*.  of  copper,  which  only  alig] 
exceeds  a  high  medicinal  done.    The  metal  \a  tasted  mora  easily  in  liquids, 
s-iK-h  n*  wine,  than  in  bread  ;  bread  mny  he  copper,  it  at  a  roaal  » 

person  mi^ht  cat  200  mgriiis.  of  a  copper  compound  without  luting  it. 

It  is  pretty  well  accepted  tlmt  cooking  in  •  Lean  hnght  copper  vessels 
mi  11  not  contaminate  any  ordinary  food  sufficiently  to  be  injariooa  to 
health. 

Jj  799,  Copper  in  tho  Vegetable  find  Animal  Kingdom  and  in 
Foods. — (  topper  i«  widely  distributed  io  the  vegetable  kingdom,  and  in  a 
constant  constituent  of  tlie  chief  food*  wo  consume  ;  thn  following  ijuan. 
tttisSb  for  example,  have  been  oepamtcd  from  tlie  ohicf  carealfl  — 

Whnit. 5*8  to  10*8  nigrum,  p»rl  it.. 

Ryo. 6     mgrma. 

Oats, «'6      „ 

l^l.y 11-8      „ 

Mm 1*       .. 

Hread, 1*5  to  44  mjjrnu.         „ 

It  haa  also  been  found  in  vermicolli  (2-10  mgrma.  por  kilo.),  groata 
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(  I   (\  -.1  ui^riiiK   [Mir  I  :!<-),  put  -i  Nw  ■    \  I    S  iu^tim    pri  'kiln  .;,  I  km  us  <*_'-  I  ,   :  . 

per  kilo.).     In  similar  small  qjanoi  111  iko  Wh  bumd  in  oumt.,, 

cliicory,  spinach,  haxcl-nuta,  blaokberricr-,  peaches,  pears,  n^s,  plums, 
tamarinds,  black  poppor,  and  many  other  fruits  and  spices.  The  most 
common  food  which  ha*  a  hi^rli  copper  oantsnt  is  cocoa,  which  contain* 
from  12  mgrms.  to  29  ragrrna.  per  kilo.,  the  highlit  amount  of  copper 
being  in  the  outer  huek  ;  copper  hae  also  been  found  in  many  supplies 
of  drinking  water,  in  aOrated  waters,  in  brnndii>«,  winas,  and  many  &**£*. 
It  btt  been  calculated  that  the  ordinary  daily  fond  of  an  average  man 
1   1:1!  i;n>  the  fudouiuv,  : — 


000  grio».  bread,  . 

2G0  gnus,  meat,  .         .        . 

200  jjimx.  fiuil  mid  vi^gutsblst, 


I    -I »| --.  r 

0"1&  ingnu. 
6"W      .. 
0-8O      .. 


0*M  1-  pxa. 

IhU  U  tO  MJi  that,  Mgbotl&jg  llt0gsih<-t    fuud*  .utihri.i.'n   i<>:i:  i:i:iitarts>J 
with  copper,  each  of  us  eats  daily  about  I  roprrn.  of  copper  (0*015  sraiii). 

In  the  animal  kingdom  it  is  a  constant  and  natural  conotituent  of  the 
blood  of  tho  cephulojKxlM,  mwtaeou,  and  gasteropoda,  and  is  nearly 
always  present  in  * i : * ■  liver  and  kidneys  of  dofflefldc  auiuials,  us  well 
us  in  moiu  Dr.  Dagftt*  found  '036  to  029  gram  (1*8  to  i!  UgTQ 
iu  human  livora,  or  about  1  part  in  000,000.  Bcrgoron  and  L  L. 
II  iti-'*  rpAparohci  on  fonrtMQ  bodlssJj  Specially  fxnmined  for  enppor,  fully 
BabfltAHtitte  those  of  Dr.  Duprc  ;  in  twelve  the  copper  waa  found  in 
.  ju.iiititica  of  from  '7  to  1  "•  ttgHJL  i  "l  the  remaining  two  the  amount  of 
copper  was  von  mfautsj  Utd  ff&l  ""'  1  -lnnatecl.t  Copper  is  also  bond 
normally  in  the  kidncv*.  and  ]>upi«'  ;  <h-t<i  ted  in  human  kidneya  about  1 
iu  100,000  portl  ,  it  is  also  found  in  the  bile,  ami  in  mu.ul<  ti.in-  iu  the 
blood.5 

Iii    Mi-    kidney*    Kin)    l:\ri-  hi    i.in'    nniitfmntH  OOpptt  may  always  be 

foUlld.    a  .-1ht|i\    livci    -  ■niiLiiiiiii;;    .unlit     I     j  ui  |    in    20,000.(1       CllUtvll    fwliml 

•upper  in  the  feather*  of  the  wings  of  thoturaco  ;  molopaittin  tin  (mib.  1: 
of  a  parrocjuct(J/-  '•>/>' if  ?aeHi  un>t'n/<iftc;).f  In  the**  ca«e«  the  copper  outers 
into  the  comj>oBiliun  of  the  col"  >umi^  matter  to  which  tlie  name  uf  "  tuniein  * 
has  been  given.  Turacin  contains)  7  per  cent.  <>t  ■■■  >--\^v_  AW[  ^ircs  to 
nmberawhii'h  a^roo  with  the  formula  of  (\  II.  < 
Copper  ha*  been  dlfOOVtXssi  in  aerated  waters,  its  prtttnei  being  daa 
to  the  use  of  copper  cylinders,  the  tin  lining  of  which  bad  been  rendered 
dofective  by  corrosion.** 

•  Arudyst,  No.  IS,  ISi7.  t  OompL  Ktrului,  vol.  \m.  p.  268. 

t  Op.  etf,  $  llo|ip»>Sorl«r,  lt.\ad)>Hsh  Her  phyiiotrytJtfi    Juaiyv,  p,  414. 

[|  Dnpri,  jy.  eit.  *J  Chem.  iV*M0»,  nvnj.  21V. 

••  "'On  ibo  PrvMuceofLtapJ  and  Copper  ia  Aerated  Waters,  ^  by  Dr.  James  Milne, 
Chan.  AVrer,  ixxl.  p.  77, 
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Accidents  may  alao  occur  from  the  use  of  copper  boiler*.     Mr.   W. 
Thompson  found  in  one  eaae*  no  less  than  3*575  grains  in  ■  gallor. 
pn  litre)  in  natar  drawn  from  u  Kitchen  boiler. 

At  KuU'Kiixtin  Krancc,  sulphide  of  copper  had  been  deposited  on  the 
roof,  as  a  eonsonueucc  of  the  use  of  copper  flues;  the  sulphide  wu 
changed  into  Snlp-hah  Kqf  lh«  aotfflO  of  Uw  sir,  And  washed  by  the  rain 
into  tli"?  water-Unit,  t 

That  preserved  vegetables  arc  made  of  a  bright  and  attractive  green 
miliar  !iy  impregnation  vHtk  copper,  friim  Uie  de.  liberal*  aw  of  ivpper 
vessels  for  thia  purpose,  U  a  fact  long  known.  Green  pea*  especially 
havo  been  coloured  in  this  way,  and  a  number  of  conviction*  for  thia 
KVt  taken  placo  in  Kngland. 
§  800.  The  "Coppering"  of  Vegetable*.— The  fact  that  j-reen  TegelabW, 
such  08  poo*,  beans  cucumber*,  and  eo  forth,  pre-  b  Krten 

■;•  l  hi  OOpptt  vessels,  haa  long  b*Sfl  known.  In  this  "coppering' 
Om  French  have  Wn  mnrr  active  than  the  Kngliah  trader*;  th< 
operate  in  two  different  ways.  Ono  method  is,  to  dip  from  fiO  to  10 
litres  of  the  green  vegetables  in  100  litre*  of  0'3  to  0*7  per  coat  of 
OOppCr  •ulplwte,  to  ii-iivi-  thtoii  there  fr  r  from  five  to  fifteen  minute*,  then 
to  remove  them,  wash  mid  sterilUu  in  an  autoclave.  A  Second  methyl  ia 
to  put  the  vegetables  into  a  copper  vessel,  the  wall  of  which  is  connected 
with  t.h-  n<  itifi  pole  of  an  electric  current,  the  pc-aitiro  pole  dips  in  * 
solution  of  aalt  in  the  same  vessel,  the  current  i«  allowed  to  pass  for  three 
minute*,  and  the  vegetable*  are  afterward*  atorOSwd.  Fruit*  aw  nimpiy 
allowed  to  otand  with  water  in  copper  vessels,  the  natural  acidity  of  the 
juice  dtaoMBg  eiiHioienl  copper. 

Tin'  iinoiint  of  copper  uken  up  in  tfatl  way  In  appreciable,  but  y 
mli  us  mighl  In-  ujnoM .  Oil  protecutioM  foi  Belling  'Voppi  . 
in  Kngland  hnvo  been  baaed  upon  quantities  varying  from  I  to  3  grain* 
pel  lb, ;  the  hlgoMt  published  amount  of  copper  found  inpeoa  artiliciaJry 

QOloOnd  If  0*27  per  kilo,,  m    |.S  *'  ^riinj*  |mt  1 1>. 

Tlic  reason  why  vegetables  preserve  their  jrrccti  colour  longer  whim 
treated  with  a  copper  aalt  haa  boon  proved  by  Tochirch  J  to  be  wring  to 
don  of  a  phylloeyanat*  of  copper. 

Phyllocyanic  acid  is  a  derivative  of  chlorophyll,  and  allied  to  it  in  com- 
position ;  the  formula  of  C^H^NjO^  haa  been  ascribed  to  it.  Under  the 
a  of  acids  generally,  mineral  or  organic,  chlorophyll  qilile  up  into 
thia  acid  and  other  compounds.  Copper  phyllocyanate,  (C^H^-N^O^On, 
contains  8'5fi  pur  cent,  of  copper  ;  it  forms  black  lamella^  dissolving 
easily  in  strong  alcohol  ond  chloroform,  but  insoluble  in  water;  it  is  a 
little  actable  in  ether,  insoluble  in  petroleum  ether,  and  dissolved  neither 


*?A*m.  Xntm,  xxxi    No.  801. 
DtuKuf^r,  Stuttgart,  1S»S. 


t  AutWn  DitfioMfy  y  Hygi***,  j>.  1*7, 
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by  dilute  acetic  acid,  nor  by  dilute  nor  concentrated  hydrochloric  acid. 
The  compound  dissolves  in  caustic  ulK  it  ,  mg.    In  alcohol  it 

forma  a  beautiful  non -fluorescent  solution.  A  solution  of  1 :  100,000  u 
Mill  i;oloured  atrongly  grc  1 

Tliid  aoluLion,  in  a  etratum  of  L'5  mm.   thick,  givoa  four  absorption 

baud*  when  submitted  to  Ipi  pSc  observation,  and  Taohirch  ha* 

WOrittd    "i      1    ;i:.!  inn    of    tin.*    miotnit   "I"  copper   [tliylln. 

<  yauale  based  upon  the  disappearance  of  these  bands  on  dilution. 

Groenaubatoncce^ocari'iuIlytiv.ir.Ml   hi-  tii.-y  .>u.\  cmium  ;»W\Uocyannto 

of  copper,  would  yield  but  aninll  ajOAOtdtUl  of  dipper,  and  probably  they 
would  rmt  be  injurious  to  hi'.dth  .  IniL  Uie  coppering  U  usually  more 
cxUnMvc,  and  copper  leguminato  and  other  compounda  are  formed  ;  for  the 
VL»goUil»le.  ■,  wbi'ti  1  I  it;  t«.i  by  alcohol,  give  a  residue  which,  «wee«avMy 
e_xhaiwtcd  by  water,  by  *odr.-lyi*,  and  lastly  by  hydroeMoric  acid,  part* 
with  copper  into  the  three  solvents  mentioned. 

It  might  bo  argued  that,  irun   1  ■  ■■   m  ■■-  .e.tar  of  the  phyllo- 

eyanat*  of  copper,  and  rapori  ■  that  it  dona  not  dissolve  in  strong 

hydriwhloric  acid,   that  it  would   bo  perfectly  innocuoua  \  but  Tseh 
haa  proved  that,  whether  t)ic  tartrate  of  copper  (dissolving  easily  in  water), 
(ir  lOppw  GXtiU  (not  dissolving  at  all  in  «   ter,   hut  I .iuble  in  bydtO 
chloric  acid),  01   \\\\  Qocj  mtfcl   Oi   OOppftE  (luolabls  hull,  hi  HWttt  llld  in 

hydrochloric  acid)  bo  used,  the  physiological  effect  is  the  same. 

Copper  may  bo  found  in  spirit*,  owing  to  the  use  of  copper  condenacra, 
a  remark  which  applies  also  to  the  essential  oila,  such  aa  olnon  cajephtc, 
'/  ',  tfcc*  In  France,  it  hit*  bm  iddfid  fraudulently  to  aluinlhe,  U> 
improve  ita  colour,  t  Green  aweetmcata,  green  toys,  green  papers,  havo 
ail  beon  fouod  to  ooutatn  definite  compounda  of  copper  to  a  dangerous 
extent. 


Lg  801.  Preparation*  of  Copper  used  in  Medicine  and  the  Art*. 
( 1 )  Medicinal  Preparations : 
Sulphate    of    Copper,    Cupri    Sulphas,    CuS04nH30.— Tm 
known  mlt.  w  aolobli  in  wntor  at  ordinary  temjierature,  3  part*  of  water 
dissolving   1   of  the  sulphate;    but  boiling  wttal    dwolfW  double  iU 
weight;  1  port  of  copper  aulphatc  dissolves  in  24  of  glycerin  :  it  reddens 
and  l*«li  I  "-.mil  ;  ii ;    nlution  respond*  to  all  M»e  nana) 

teeta  for  eopptt  :md  ralphafio  acid.  A  »alury  aoluLion  of  the  *alt  to 
which  twice  ita  volume  of  n  eolation  of  chlorine  has  been  added,  gives, 
whon  treated  with  ammouia  in  excoai,  a  clear  aapphiro-bluo  solution, 
leaving   nothing  undissolved,  and   thus  showing   the   aWneii   nf   itnn. 


•  According  to  EuUntanf  {Ot%Mrb«  Jfyptne.  p  710),  Ottum  eajtpntt,  J/mfa.  yif., 
J/*'****,  Tnnaetii,  kc,  sre  klmoat  tl*r»y«  contaminated  with  OOpp  1. 
t  ThiUicli,  £ttuU  M6L  Iky,  m*r  rSmpouottrmnrttt. 
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Betide*  iron,  sulphate  of  copper  has  been  found  to  contain  lino* 
Milpbat*. 

Nitrate  of  Copper,  Cn(NO,)  .'UF.Q,  m  ofikuul  .  it  m  very  nolnblc 

Cuprum  Almninfttmn. — A  pro]>er»tion,  called  cuprum  alunv.natcm 
{Pierr*  dirint),  u  in  u»c  in  Franco  and  Germany,  ehieflj  n*  an  external 
wash,     ft  in  composed  of  16  pari  -ulphnle,  10  putasaic  uilrate, 

16  alum,  fused  in  a  crucible,  a  little  camphor  twiny  afterwards  added. 

Kettilarnnd  irregular  medical  practitioner*,  veterinary  Burgeons,  farriers 
:nid  gTMB^  a]]  use  aulphato  of  copper  (UoMton<  on  to 

nroondti  Copper  aa  an  Mtrnal  remedy  i*  Dot  in  hvtxu  ejtboi  wMl 
quack*  or  vendors  of  pot-  ■nt  nn-dicmce.  The  writer  ha*  not  yet  found 
any  potent  pill  or  liquid  containing  it 

(2)  Copper  in  the  Arts. — Cop|**r  i .  .    \.dy  m  the  »rt«  ; 

;i  Mftttn  into  the  cuuijKwition  of  a  uuuilx.<r  of  alloy*,  h  one  of  the  chief 
OOBititucriLi  "f  tin-  cowan  broatfag  pewtffBi  i*  contained  in  many  of 
the  lilac  and  purple  Area  of  the  pyrotechnist,  and  in  a  pjoat  variety  of 
pi-riK-nU.  The  lnst-mf-ntinn.  1.  Vin^  of  special  importance,  will  he 
briefly  described . — 

Pigments:— 

Schweinfurt  and  Scheele's  Green*  am  raricrtivery  the  »cAtivar*«niU 
ad  ii.<  Bts*  ui.i1  i>i  rtipiirt  (■(•I-  artJcla  "Amoic"). 

Brighton  Green  ia  a  iuixtui»-  of  impute  acetate  of  copper  and  chalk. 

Brunswick  Green,  originally  ft  crude  chloride  of  copper,  i*  now 
generally  a  mtston  of  i-.irbanato  oi  eoppcr  and  chalk  or  alumina. 

Mountain  Green,  or  Mineral  Green,  li  the  native  green  carbonate  of 
copper,  cither  with  or  without  a  little  orpiment. 

Ncuwiodor  Groon  is  either  the  same  aa  mountain  green,  or  Schweia 
furt  grata  mi      i  iritb  gypeuw  or  sulphate  of  baryta. 

Gram  Vcrditer  U  a  mixture  of  '<\nli-  mid  rarU'imtr  <■■  with 

elialk. 

Verdigris  in  an  acntato  of  copper,  or  a  mixture  of  acetate*, 
formula  is  usually  represented  iu  (C,HaOt)CuO.  It  is  much  rued  in 
urls,  und  to  some  exU:iit  M  an  externa!  application  in  medicine.  Iu 
moet  frequent  impurities  or  adulterations  are  chalk  and  sulphate  of 
copper. 

g802.  Dose— Medicinal  Dose  of  Copper—  Since  sulphate  of  copper 

is  practically  the  only  salt  administered  internally,  the  dose  in  generally 

expressed  ae  SO  many  grains  of  sulphate.    This  salt  is  given  in  quantities 

of  from  *0 16  to  '129  grin.  (\  to  2  grains)  as  an  astringent  or  tonic  ;  an  an 

i >:,  from  *3iM  to   6\$  grm.  (5  to  10  grain*). 

The  sulphate  of  copper  U  given  to  horses  and  cattle  in  such  large 

*  T1>o  synonyms  for  Schwoiufurt  gnvn  are  extremely  numerous  i — Mitic  greta, 
Vlcauic  green,  i  i.j  urial  grei'B,  vuiurald  giro  is.  era  the  priiieijwl  twttaa  In  iCtual  use. 
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as  from  30  up  lo  120  grniua  (1  J  !■  in  !  :;  h       <'. 

BOML  (20  to  40  grains)  ;  labbita,  '0G48  to  '189fl  PO.  (1  to  2  grnii    , 

§  S03.  Effects  of  Soluble  Copper  Salts  on  Animfclfl.— Harnack  hoo 
raado  (one  experiments  on  animals  with  an  alkaline  tartrate  of  copper, 
which  hw  DO  local  urtion,  nor  &Qtt  it  precipitate:  albumin.  A  to  jj 
nigral,  of  copper  oxide  in  tin-'  form,  administered  aubcutnneoiiHly,  wn* 
fatal  to  fro^c**,  '0A  grm.  to  rabbit*,  '4  gnn.  to  do^s.  Tho  diroct  oxcitrt 
hility  of  the  voluntary  rmwolr*  was  gradually  extinguished,  and  death 
took  place  from  heart  pnraly.;i-.  Vumitiug  waa  only  noticed  when  the 
poison  was  administered  by  the  stomach.*  The  temperature  >A  uumml-t 
poisoned  by  copper,  sink*,  according   to  the  researches  of  R  A.  Falck, 

many  degrees.     These  observation-,  m  in   IgTMOMBl  willi  t.1 flfetf 

1  lOpptt  salU  un  man,  and  with  the  experiment*  of  Orlilu,  Blukv,  C.  Ph. 
Falck,  and  other*. 

Roger  t  experimented  on  thu  effect  of  copper  Ipgutninalc  whh-h  w  v. 
■dminktand  nbanttnBoatlyj  he  found  gradual  Incranfaig  paralysis  of 
tho  motor  spinal  tract*,  which  finally  destroyed  life  1<\  pan  |  Ofl  ol  tint 
breathing  centre.  The  heart  Irani  afUi  the  breathing  had  plopped.  Tho 
irritability  and  contractility  of  the  muscles  of  frog*  wcro  lost,  while 
sensibility  r*-M,.iin«-i  1.  IK*  llH  found  that,  if  the  0  M'l  n  ffM  injected  into 
tho  intestinal  voascla,  tho  doso  hud  to  '  in  order  to  destroy 

thic  is,  doubtless,  because  the  liver,  ur  it  were,  strained  the  Oftppi  I 
and  excreted  it  through  the  Ufa     tog  ■  wn  tmabls  to  destroy  lift  in 

large  doae-s  (rf  cupprr  gftBO  by  thu  mouth,  fat  linn  ranfthfcg  iU|»crvi.-m:iI 

:ind  th*  poison  in  great  |»art  wa<*  removed. 

Bernatxic  J  consider*  that  the  poisonous  proportins  of  copper  aro 
similar  to  those  of  tine  and  silver.  He  says  :  "Silver,  copper,  md  line 
are,  in  their  medicinal  application,  so  n.uth  iliicd  that,  with  regard  U> 
1 1 1  • :  1  action,  tliey  graduate  one  into  tho  other  and  show  only  minor 
<iiiicn-iii-i-< :  cm|.j.i'i ,  a  iii'-n  1-  i  i.iti'-  i\-.<-  mora  potoonnatoJ  (b<   tiiT»"*i*  «<• 

fjir  an  it*  reunite  urtinii  i.«  ruin  ei  nn  I,  between   the  other  two.      IT 

taken,  in  not  too  nraall  a  quantity,  for  a  long  time,  the  functional  activity 
of  the  muscular  and  nervous  sy*U*inK  is  iiitluoneod  injuriously,  tho 
.U'vi'hipini.ni.  <>f  Mu-  uiirfitl  iill-  !•;  blblWu-il,  the  im  1  her  •  •{  tin-  n<d 
blood  uorpuaclea  decreased,  ami  llieirfiue  the  oxidiaing  pruceas  aud 
meUboliam  aro  likewise  diminished,  tending  ultimately  to  a  oondttfefl 
of  marked  cachoxia.  .  .  .  From  a  toxic  point  of  view,  tho  throe 
metals  named  also  stand  near  anon  Other,  and  their  compounds  differ 

■  Oi'  ti>   oCm  ban  ud  West  liavc  obwrvml  Toaiitiu^  prodMSJl  La 

tuiinsln  after  injeetioa  of  SO]  |  M  into  tJwjilgnlar  vriu.—  JSarth.  ffarp.  Kty,, 

1*77.  xil. 

t  Rtttudt  MAtoei**, 

X  JSnejfctopni.  (L  fu.  UM*nU,  xL  &  I2r. 
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from  other  metals  injurious  to  the  organism  in  this,  Uut  they  <Jo  not 
prodnns  nouthlo  chongo*  of  the  tiemsa  or  coarse  functional  disturbances 
leading  to  death  as  other  poisonous  metals,  and  therefore  ars  not  to  bw 
coasidcrod  poisons  in  the  Mine  mom  as  lead,  mercury,  arsenic,  antimony, 
phocphonui  are  considered  poison* :  for,  on  (topping  the  entry  of  the 
potion,  any  injurious  effect  i«  (annfUetely  m-orpred  frurn  and  the 
functions  again  become  normal" 

Lcttmann  •  hut  also  experimented  on  the  effects  of  copper ;  his  experi- 
ment* wore  mad*  on  both  Animal-  md  USB.  He  found  that  small 
quantities  were  more  thoroughly  nlisorbtil  than  medium  or  large  doses ; 
the  method  of  separation  appeared  to  be  different  in  different  animals 
thus,  tho  chief  coppeT-excrcUng  organ  In  dogs  Is  ths  lirsr ;  in  rabbits, 
rln*  intastino  j  »nd  in  mm,  thfl  Xulneya,     Of  3  rngrma  of  onppsr  takvn 

'"    .1   ii;.i-       11    *!   :.  -  ,     I     I  ;  ;i..    .      :    .     il.ii   I,     H  I      W    ITW  ■*    fatt    ths 

urine.  I^hmann  experimented  on  6  rabbits,  4  cats,  and  1  Jop.  During 
the  first  few  day*  the  animal*  were  given  10  to  30  mgrtn*.  of  copper,  in 
the  form  of  s  «alt»  in  their  food  ;  then  the  doss  was  raiwd  to  50  mgrras. 
or  even  to  100  1  >nd  tho  experiment  continued  to  from  two  to 

four  months ;  in  ono  case,  nix  months.     The  sulphate,  seetatc,  chl» 
olentc,  hutyrstc,  and  lactate  wnr*  all  tried,  hut  no  essential  ilinVronc*  in 
loo  discovered.     Apart  from  slight  vomiting,  und  in  a  few  r rasas,  as 
shown  by  poti-morfem%   t\  slight  catarrh  of  the  stomach,  the   animals 
remained  well.    A  few  increased  in  weight.  -ymptoaaa,  cramp*, 

i-nnvi:!  u  1       . 1  t.-ii  i-liif.i.  or  flu-   ivvit.m1,   ;viih   not   obeaffVSjd        11  ■  .-in  ilv.i* 

of  the  oi-)*au»  showed  c  la  copper  sbsotption  .  ths  Brat  of  th« 

cat*  fmvc  .1  BUM  IBOQDl  of  12  m^rrm*.  of  copper,  and  in  tho  other  organs 
there  was  more  copper  thun  is  found  in  cases  of  acute  poisoning. 

I'V:  inn  has  also  mnd<  upon  hihiwlf  :i»d  hi*  fitipiLs  on 

ili--  effect  of  llie  sulphato  and  the  nceteU  when  taken  for  n  long  tinio  ;— 


One  of  the  experimenters  took 


Another  took  for     .'I  days 

„  then  for  10  days 


I  dt) 

1 '.i  dap 


for  50  day*  10  mgrtn*.  daily  Cu  as 

sulphate, 
then  far  30     „     20         „  „ 

5  u^rws.  as  aceUito, 

to     * 

20        ., 
30        .. 


A'ono  of  these  daily  doSM  had  the  least  offset 

Five  farther  r>|iein  oved  that  7*  to  127  rngrniK,  of  eopptt  in 

peas  and  beans,  divided  in  two  meals,  could  be  talccn  daily  without 
effect;  but  if  \11  rafjrms.  wore  taken  nt  ono  meal  in  200  snns.  of  peas, 
•  Munch,  m*f.  Wechnxhri/t,  1891,  Nr.  35  0,  «. 
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t)i*fi,  after  a  few  hour*,  there  might  Km  VOttttkgj  *ad  Lehmatin  con- 
rliiilfn  that  dose*  of  copper  in  food  of  about  100  nigral*,  may  pmlucn 
some  transient  ili'ruti^t'iaciit  in  health,  such  as  sickness,  a  nasty  taato  in 
the  mouth,  and  a  general  feeling  of  discomfort,  but  nothing  more ;  tome 
■light  colicky  pains  and  ono  or  two  loose  motions  lire  also  possible,  but 
wiTi-  mil  nlf-rM'.l  in   I  ..•l.n  inn'  I  l  I  |>rninrii'  ■ 

§  804.  Toxic  Do&c  of  Copper  Salts. — This  is  a  difficult  question, 
because  copper  salt*  generally  act  ea  an  QOtftict  :u>d  therof""  •••  -y  large 
dose*  have  been  Ukmi  without  any  ffmat  injury.  Tri  fArt,  it  may  be  I  «n) 
d0WS  tlini.  :*  ii m! in  1:1  lot!  1 1!,.  .:  ilttih  fur  11  considcmldi:  tiim-  i:i  f.n  IIUUV 
likely  to  injure  health,  or  to  destroy  life,  than  a  big  dose  token  at  once,. 
In  Tschirch's*  careful  experiments  on  animate,  he  found  10  niffrm.  doses 
of  CuO  given  daily  to  rubbiU.  tin*  wi'iyl  I  of  which  rilled  frum  1200  to 
|i'.*0  gRU^  caused  injury  to  health,  thai  i*.  about  3'5  mgnus.  per  kilo. 
If  tnati  it  susceptible  in  the  eorne  proportion,  then  daily  doses  of  L"J7  *> 
mgrma.  (or  about  'H  Rrainn)  would  cause  sariou*  poisonous  eympt 
although  double  01  tabic  that  rjuantity  might  in  a  sinu-ln  dose  bo  swal- 
li'wn-1  uml,  if  tiimwrj  uii  ■pCTOltiljj  Tin  great  harm  roult.  ISO  | 
sulphate  of  copper  hove  been  swallow..!,  and  '  recovered 

aftor  an  Illness  of  two  week*. t     I  ■  wis     aentfcttl  'ho  case  of  an  aMt 

UIIO   11  :  u'.il-i     .ilicj     I'll     'I.iVm'     ilIlll-3^    alii  Kill;  }|     |  lie     i|ii,i'    W:i-    l.'i;'|'li:v     J 

!■    1  is  also  on  record  tho  case  of  u  child,  )  old,  who 

recovered  after 0  done  of  lfl'5  grm*-  (a  little  ovtl  hull'  u  ounce),     On 
tho  other  hand,  7*7  grrns.  have  been  with  difficulty  recovorcd   f. 
A  iraOBD  died  in  aeventy-two  hours  afUr  taking  27  grma.  (7  drms.)  of 
copper  sulphate  mbced  with  1  ■  ■  .  (3  drms.)  of  iron  sulphide;  58*C 

grma,  ('.'  c**.)  of  copper  acetate  hare  caused  death  in  throe  day* ;  1 1-2 
grma.  (0*ft  ></.)  [fl  sixty  hotir*|| 

§  £05.  Oases  of  Acute  Poisoning. — Acme  poianmnK  by  salts  1  if  topper 
is  rare;  in  the  ton  years  aiding  1892,  thore  were  registered  ii: 
8  deaths  from  this  cause — 3  suicidal  (2  male*,  1  female)  and  5  accidental 
1  1  iiiiiIhm,  I  N'finilf).     TIih  hyinptiiitiH  pmiltii'..il  by  the  sulphate  of  copper 
are  those  of  a  powerful    irritant  pollDO  I   there  1-  lmuieujsUj  and  violent 

ui  .t     1      I  h  colour — a  green  di 
miithod  from  bile  by  the  colour  changing  to  blue  on  the  addition  of 
ammonia.     There  is  pain  in  the  stomarh,  and  in  a  little  time  nffcrtion* 
of  tho  nervous  system,  as  shown  by  spasms,  cramps,  paralysis,  and  even 
tetanus.    Jaundice  is  a  frequent  symptom,  if  life  is  prolonged  Rtffld 
to  admit  of  itt  oc< -in.. ■»,« ■« 

•  It.uRv,  563. 

+  lUfcrrcd  to  by  ttrxnaUic,  on  the  authority  of  Ketli,  in  EncyU.  A  get.  UrULwvU, 
ii.  S.43& 
:  ro-rtcolw.  a.  ]33.  g  Taylor,  op.  at  I  ftmneasebsin,  op.  oik 


fiao 


ii:ii:  wnccrs  ixd 


a  ft**?. 


One  of  the  beat  oxuaple*  of  acuta  paaoning  by  copper  eulpbaee  ■ 
recorded  by  Match  ka.+  A  youth,  aixtcen  yean  old,  look  an  unknown 
Urge  doea  of  powdered  copper  sulphate,  mixed  with  water,      limit  an 

bOU  afterwards  llierr  wa*   violent  vomnuu:.  and  be  wae  takiro   to  th* 
boepital    There  was  ibirat,  retaking.  conrtriction  in  the  throat,  a  cop- 
pery ta*to  in  the  ntouth,  and  pain  in  the  ftpigaatrium,  which  waa  painful 
on  nrrjMiirc     The  vomit  ww  of  .1  blue  colour,  and  email   undissolved 
crystal*  of  copper  sulphate  were  oblmiiiil  froa  ii.     Hid  patient  was  pair, 
ttii-  « J        ol   lb    Ip      k&d    ft*   •■;::■'      oJ    Ibfl    EnOQtfc  '■'■:'    DolOUXttlbll    , 
the  auffaea  of  tho  tonguo  bad  alao  a  blue  tint,  tho  temperature   was 
drpremd,  tho  extremities  cold,  nails  cyanotic,  and  the  puis*  arnal  1 
i|uick.      Several  lousu  greenish-yellow  evacuations  were  |w— 1  ;    tfnsr* 
waa  no  blood.    The  urine  wae  ecanty,  but  contained  neither  blood  uor 
ulbumon.      I  luring  tho  night  trig  pat  wot  was  very  reatlaaa;  the   next 
morning  ho  hid   fciOetflt  bavdacha,  pain   in  the  apigasirinm,  burning  in 
the  month  a  ml  gullet,  hut  no  rOEaitiDg.    Tin-  urine  was  scanty,  contained 
blood,  albumen,  and  colouring  matter  from  the  bile.     Uu  Ibe  fourth  day 
there  wna  marked  jaundice.    The  mnoout  membrane  wa«  very  pale,  *b* 
:  ]>     .-ii.    uu    [in]   1  it.'M.ti-n!.  :md     ■  1   :  weej  ae  ■.  mhI  -m  <  j  j.  .     ;.-.i, 
and  rcatleeanoie  were  experienced.     There  wore  dinrrhoM  and  tenesmus, 
the  tnotioua  being  Htrnakcd  with  blood  ;  tho  urino  aUo  contained  much 
hi  ©4     The  liver  wan  enlarged.     Tl  1    patient   die  1  \n  j  ataU  of  oolUnae 
mi  I  lie  seventh  day. 

In  183<>  a  girl,  sixteen  month*  old,  wae  given  blueetone  to  play  Hiih. 
and  ate  an  tutknovn  <piiuitity  j  1  quartet  of  ad  hour  alurwuda  tho  child 
waa  violently  nick,  vomiting  a  bluiah-giveii  liquid  rnntiining  *mm  piece* 
of  sulphate  of  copper.      Death  took   place  in   four  hoi  I 
.  md  m  itliotit  di 

$S06L  Subacetate  of  Copper,  Subchloride,  and  Carbonate,  oil 

...U'U     l.i   llir   -ill]  ill.*:  i-    v,    KM]    _'i  I       I    .!.,>:■'■   d  <>*«•. 

8  807.  Pont-mortcm   Appearances.— In   Maachka's   ceee.    tho   oi 
changes  notod  wero  in  tho  liver,  kidneyo,  and  stomach.     Tho  imbalance 
m|  1  In- liver  was  friable  and  fatty;  in  the  gall-bladder  there  wore  but  a 
few  dropn  of  durk  tenacious  bile.     The  kidneys  weru  swollen,  Lhi 
aubetenco  colourod  yellow,  tho  pyramid*  coniprowod  and  pale  brown.      1 1 
tho  mucous  membrane  of  tho  stomach  there  was  an  excoi ;  |£m 

of  I  hitting  in  win  ah  the  epithelium  wan  changed  into  a  dirty  browa 
in. 1 ...  ■  :.il\  <<  tacked,  laying  Lara  the  muscular  substance  beneath,  baft 
otherwise  normal 

In  a  Case  of  poisoning  by  verdigris  (aulineoMito  of  copper)  recorded  by 
(iilihij  the  ikMDtck  m  10  nneh  inflamed  and  thickened  Hint  towards 

"  iPimtr  m«t  ITortmnaft,  1871,  Nro.  at!,  p.  O^S. 
t  J*..*  rol, :.  p.  r$J  (Mli  1  I.  . 
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the  pyloric  end  the  opening  into  th#  intestine  was  almost  obliteni  L 
The  small  intestine*  throughout  wore  inflamed,  anil  perforation  had  mken 
place,  so  that  part  of  the  green  liquid  had  escaped  i  iUImiuui. 

The  largo  intestines  were  distended  in  some  parte,  eontracted  in  other*, 
:md  then*  w.-h  n U-i-r-u i'>;i  of  rln-  reetnm.  Li  other  earns*  a  striking  dis- 
rolumticiii  nf  tin'  rniiniiif*  iiiniuhrnne,  being  changed  by  the  contact  of 
lib  to  a  dirty  bluish-green,  has  been  noticed,  and,  when  present,  will 
attord  valuable  indications. 

|  808,  Chronic  Poisoning  by  Copper.—  Symptom  have  ariaon  among 
workn  in  i  Oppa  n  it*  salts,  and  idso  from  the  use  of  food  accidentally 
contaminated  by  copper,  which  lend  sup[>ort  to  the  cxistenco  of  chronic 
poisoning.  In  the  symptoms  there  is  a  very  grcut  resemblance  to  those. 
produced  by  lead.  There-  is  a  green  Urn-  on  tin*  mftfghl  of  the  gum*. 
l>r.  CUptou*  finnid  Bm  l'ii'-  retydiftiact  in  I  aflOt  and  two  working 
coppersmith*,  and  the  two  men  were  also  ocon  by  Dr.  Taylor.  Cases  of 
chronic  poisoning  among  coppersmith*  line*-  also  been  treated  by  Dr. 
Cameron,!  hut  thin  symptom  wan  m.t  noticed,  Corrigan  speaks  of  tha 
line  round  the  ^uiijs,  bul  it  it*  purple-red.     Among  worker-,  in 

copper,  Lancorcaux  J  ha*  seen  a  black  coloration  of  th«  mucous  membrane 
of  the  digestive  canal ;  it*  chemical  character*  appear  to  agree  with  those 
of  carbon. 

Metallic  copper  itself  ia  not  poisonous.  A  Mr.  Gfafal  EUod  tkM  fA 
ltshed  a  letter  in  the  Vhcmical  AW*  of  Jan.  LS,  IS'Ji,  stating  that  he 
was,  when  a  hoy,  WDOBdtd  in  Qm  ikdn  by  a  <-r»pjH*r  percussion-cap,  and  the 
cap  remained  in  the  timue* ;  it  was  removed  from  the  thin  nfter  a  sojourn 
thereof  some  twelve  yeara ;  ahout  the,  year  187-!  hfl  BOtfesd  that  when- 
over  a  piece  of  clean  iron  or  iteol  camo  in  contact  with  hi*  perspiration  it 
was  at  onrr  H  ffirttd  with  a  bright  coating  oJ  BBpjwr,  nnd  this  continual 
until  the  percuMlon-eap  was  removed.  Presuming  the  truth  of  this,  it 
nhows  conclueivoly  that  metallic  copper  deposited  in  the  tissues  is  in 
itself  not  poiftonon*,  and  farther,  that  one  method  of  elimination  is  by  the 
akin.  The  rxperime.nU  already  cited  throw  doubt  a*  to  whether 
repeated  amall  dose*  of  copper  taken  for  a  long  lime  pit  dim  \&  | 
wn-tititie  ■■■!  ■  ii  ■■  ■  [loim.uingj  Hum  irhldi  ■' pp Krr.-ntiv  nxpporl 
T.ha  view  tli.'iT.  rlun-  i»  nofa  a  thing  aa  chronic  poisoning  by  copper, 
have  been  produced  by  cop;  d  with  other  metuls;  mid  than 

is  the  possibility  that  the*©  cases  are  really  due  to  lead  or  arsenic* 
and  not  to  copper.  The  great  use  of  Into  years  of  solutionn  of  copper 
sulphate  n*  a  dretwmg  to  plants,  for  the  pur  pate  of  preventing  the  ravagna 
of  various  parasite*,  has  provided,  &o  far  as  animals  are  concerned,  nun  fa 

•  Jf«f.  Times  and  Qauttt*  June  IMS,  p.  CM. 
I  .V«l  Time*  nnd  0<u4t<,  1870,  roL  i.  p.  681. 
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material  for  the  judgment  of  thi*  quoition.  Sheep  Iiavo  boon  fed  with 
vine*  which  have.  DMQ  treated  with  cupper  I  ..pli  i.'*.  000  and  pig*  havci 
consumed  for  a  long  time  gnu  treated  with  a  3  per  cent,  of  copper 
sulphate,  without  toe  least  health  i>ti  ii.  n<  <  afttfc.*  hot  led  cows 
.  gruen  food  copper*!  up  &>  200  mgrma.  of  enppor  sulphate,  withofit 
Ohtorviiig  the  -le/hte.t  luld  li"t,l'.n  \otiy,  prru-d*  i»f  time  ;  ami  I 
jrammoriaca  the  evidence  aa  to  chronic  poisoning  as  folLows :— •'  So  it 
appear*  the  contention  that  there  i«  no  QhroDU  ]K>immm«  in  men  or  animal* 
is  at  present  UPOOIlUldfattd ;  it  is  farther  fc»  1m>  considered  proved 
ikit  the  small  amounts  of  OOppti  naturally  iu  food,  orcaxvfullj  introduced 
food,  mo  not   mjimou*  to  tho  hc:i  m  thai  take  Midi  food, 

because  tho  liver,  kidneys,  and  other  organs  excrete  the  copper  through  the 
urine  and  bile,  mid  prevent  n  pmnVdmil  accumulation  '  A l  tho  aamn 
time,  Techirch  does  not  consider  the  question  i»  definitely  aettled ;  the 
experiments  should*  ho  m  been  continued  not  for  months,  but 

for  ymra,  to  obtain  a  mi*twr>rtr  y  |udj  mant 

It  nmy  aUo  lie  remarked  tii.it,  if  VI  Ut  to  irly  DpOD  I-ln*  separation  of 
copper  by  the  kiducya  and  tho  liver,  those  organs  are  presumed  to  be  in 
u  healthy  stale,  which  is  not  the  caie  with  I  [•erccnUgo  of  tho  populn- 
ti M  :   to   ji  i    "i      I  ■    or  kidri' ■  nwtnid,    i^ven    the   ttnnll 

amounts  of  copper  f ■•  md  m  BODpptteda  r.ieaa  may  act  as  a  poison,  and 
the  expo  rim  onto  previously  detailed  throw  uo  light  upon  tho  action  of 

. ..|.|ic;  \.iu\rv  .11-  fa  tinman  (sdoml 

§  809.  Detection   and   Extiiu&Lion   of   Copper. — Copper   may   • 
•  ii  pi  in  the  routine   proocaa  of  precipitating  by  81Ir  or  it  may,  as  is 
generally  the  owe,  be  aearohed  for  specially.     If  copper  jo  looked  for  in 
ii  precipitate  produced  by  SHr  St  is  taken  for  granted  that  the  precipitate 
hiM  ln*t  hnni  In  it<  <1   *u  i  hy  r;ir)ioii:ilr   of  ituiimmia,  rtulphide  of 

....inn  i,  .mil  hydrochloric  iu'ui ,  in  other  words,  arsenic*  antimony,  and 
load  have  been  removed.     The  moist  n  >w  treated  with 

warm  nitric  ncid,  which  disaolvei  out  copper  udphidt  with  separation  of 
milphur  .  if  there  ii  .Millku  ut  copper,  the  fluid  shows  a  blue  colour,  wh 
of  itself  ia  an  indication  of  copper  being  present.  The  further  teata  are — 
(1)  Ammonia  give*  a  deeper  hlut ;  ('J)  fcrrooyanidu  of  potaab  a  brown 
red  colour  or  preeipit'ita;  (3)  8  few  drops  nixed  u'itli  a  ftfrfettOU  of 
tartrate- of  soda,  alkuliwd  with  eudic  hydrate,  and  boiled  with  a  crystal 
or  two  of  ffrape-eugar,  gives  quickly  a  rod  precipitate  of  oxido  of  copper ; 
(4)  a  noodle  or  a  cloon  iron  wire,  or  any  pimple  galvanic  combination. 
immersed  in,  or  acting  on,  the  liquid,  soon  becomes  coated  with  the  very 
characteristic  reddish  metallic  tilm.  Various  other  testa  might  be  men- 
tioned, but  tho  above  are  ample. 

•  Mseh,  Berkht  llbcniie  ErgcHiw  der  fra  Jahn  lfl«6  awncAArtm  Vtrfmht  ar 
npfung  Art  PiTOnoxpora,  St.  Kli  licli",  Tyrol.  t  Op.  fit. 
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Special  Examinations  for  Copper. 

(1)  In  Water  and  Liquids  geueially.—  The  liquid  may  bfl  OOQOUfr 
fcated,  and  the  copper  separated  by  electrolysis.  A  simple  method  is  to 
place  the  liquid  in  1  hirer  plntinmn  di*h,  ftud  insert  a  piece  of  due, 
u  1 1 •  I i ii •»    1  .jumiiiJN   n!   (MM   I  >  <h--n!vi     thi<  das   entirely;  the 

copper  is  found  a*  an  adliun-nt  film  on  tin-  loan  rarltM  of  On  dish.  It 
i»  neater,  however,  and  more  occumi ft,  1  ■  OOTOOfe  the  platinum 
the  negative  pinto  or  a  battery,  suspend  an  r  m  fefcfl  liquid  the  pontiv 
electrode.  The  BUkllfloattOllS  of  tbi-  iirethnd  lire  nunieraiie;  soim- 
chemists  uee  (especially  for  small  quantities  i-l  OOpper}  two  *mall  platinum 
clectrodw,  either  of  foil  or  of  wire,  and  on  obtaining  tbl  Bin,  *dgh  tha 
electrode,  then  disaolvo  tho  copper  off  by  nitric  acid,  and  re-weigh.  " 
solid  siihfltAnppft  as  poos  all  rdiivememly  mashed  up  into  n  pnsti?  with 
water  and  CHI ;  nn  aliquot  part  is  carefully  weighed  and  put  in  1 
platinum  diah,  coiinevtod,  a*  before  dewn  bed,  with  ;i  l*ittor>  ;  M  t:ieend 
:.!  ErOOD  twelve  to  twenty-four  hour;  all  tin-  COpfNff  i«  dnposiU'i.. 
1 1 1  - 1 1  with  iu  film  dlM  mid  Vttgaod.  The  weight  of  tin-  1  lean  dish. 
.•  the  copperod  dish,  of  course  cqualu  the  copper.  Fat  and  oils  are 
best  thoroughly  washed  with  hot  acid  water,  which  wall,  if  properly  per- 
formed, extract  oil  the  copper.  l>y  the  DM  of  separating  funuels  and 
Wit  lilterw,  the  fat  or  oil  can  bo  separated  froan  the  watery  liquid. 

A  galvanic  teat  hoe  been   proposed,  which  is  certainly  very  delicate, 
100  of  a  nigrtn.  an  solution  being  ttcogrnxml  with  facility.     A  liM  pi  I  I 
Minn  .-nn;.:  with  two  wiraaj  on  loavinj:  rin-  in  an  sold  liquid 

I'Hil.:   :  in'  mI"  r.(i|»|M-    ,    tl  h  ;  .-cm- 1  i.l   ii  mi-*  the  |<1  Lt.ii.ii  in  wiU  \n- 

found  discoloured.     If  the  discol-  I  '  poflfng  the 

vrire  to  hydrobronxic  acid  funis*  (easily   prodtaend   from  tbfi  idslo 
l>ota*sic  bromide  ami  sulphuric  arid)  and  btoou&a,  Ikfl  win-  \viil  Imcomo 
■  1   11  vinli-i  '  Tins  colour  i:»  easily  recognised  hj  rubbing  the  wire 

on  a  piece  of  porcelain.* 

(2)  Animal  Matters,  ntoftl  U  tiu  ttWj  b  "",  ipfan]  wwdj  fa  ,  m  bwl 
entirely  burnt  l«  an  anb,  and  the.  COppN  fokftd  tfft  in  the  latter.t  The 
same  remark  applies  to  bread  and  substance*  consntang  alnaost  entirely  of 
starchy  matters.  Any  injurious  quantity  of  copper  can,  however,  be 
Bxtnetsd  with  hydmrhlnric  acid  and  wnLer ;  sad,  ■IMlfiUPJh  this  method 
of  extraction  is  not  quite  so  accurate,  it  ia  quicker. 

♦  Ch*m.  Afa**,  Nov.  50,  U77. 

+  In  <xlimnuion  of*  long  bwSed  bodJss,  it  imiv  bo  ncecMory  to  know  the  oom[>o*i 
lion  of  tucaoil.  SctnneDBcbein  mention*  0  tkull,  now  ia  th«  rmianuii  ai  M.mriil. 
which  wwdujcoHtof  nn  ol>l  BoSUfl  mine,  an.I  i>  quite  $i<:ct\  fium  coppH  euuipounl* 

— BonaneaM  1 1  Andhiasi  a    ... 
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$  BIO.  Volumetric  Processes  for  the  EMimation  of  Copper.  —  A 
manlier  of  volmnrlue  proccMcn  have  lx:en  dt-riacd  fur  the  estimation  uf 
copper,  but  for  the  pttlpCiKS  of  lUs  work  it  i«  unncce*tary  to  detail  them. 
Win  ti  <■«.■  D  too  small  a  quantity  to  bo  wrtighml,  it  may  tin  I 

e-siuuuUtl  by  a  oolorimctrio  process. 

One  of  tho  boat  of  these  u  booed  upon  the  brown  colour  which  fcrro- 
oyanido  of  pota*h  produce**  ixi  very  dilute  solution*  of  copper.  A  standard 
copper  Solution  [g  obUinm)  l>y  dt*4oh-ing  sulphate  uf  copper  in  a  litre  oa* 
unter,  bo  that  eweb  uc,  contains  01  lugrxii.  Cu,  and  a  solution  of  feno- 
cyanid*  of  potash  in  Vita  Ifl  prepared,  strength  •  ptl  0*Wt  It  i*  also 
l.  to  bm  a  solution  of  nitrate  of  ammonia,  which  is  found  to 
rentier  On-  riMi'tiao  much  more  dfllii 

The  further  details  ore  on  tho  well-known  line*  of  colorimctiic  estima- 
tion*. 

3.  BISMUTH. 

JSll.Bismuth,  Bi-2!0;sp.  gr.,9i&9;fubin;  t64*<50T-fi%J    . 

— Bismuth,  as  obtain*' I  in  the  course  of  analysis,  is  cither  a  black 
metallic  powdfll  01  nn  nrtromely  brittle  head  of  a  red  li-li -wliiii.  OOklUT. 
I  :  xnpoandl  "huh  it.  will  bfl  itreejtsary  to  luirily  not-ire  aro  the  p«r- 
Kviili:  and  tcraulphi-i 

$812.  Tho  peroxide  of  biamuth,  Bi,0„-468  ;  *p.  br,M11  .  01,89*91 
percent.,  O,  10'36  per  cent,  hr  prepared  by  igniting  the  carbonate  or 
tiitifili',  i«  u  pule  lemon  coloured  jiowdtT,  nlii<h  can  be  fuaed  without  loew 

of  weight,  but  is  reduced  on  charcoal,  or  in  a  stream  of  carbon  dioxide,  to 
tli-  iM-tdlifl  llat*  It  u  alao  reduced  by  fusion  with  potossic  cyaaid*  i 
nition  with  nmmonitmi  rhlnride. 
§813.  The  Sulphide  of  Bismuth,  Bi,8a  =  516;  Bi,  81-25  pa  Mat, 
S,  18*76  per  cent.,  occurs,  in  the  course  of  analysis,  as  o  browniah- 
iiiiwl  i»  ■  i ii if ■■  hlae*  ptidpRatV]  Insolublfl  In  water,  dilute  acid*,  olkolie*, 

alkaline  BUlphfdBSj  Hulpliate  of  soda,  anil  cyanide  of  potfttthml,  hnr    il 
solving  in  moderately  concentrnted  nitric  acid  with  separnti"i  ■■  f    uljihur. 
It  continually  increase*  in  weight  when  dried  in  the  ordinary  way,  m 
completely  raduoed  when  fused  with  cyanide  «>f  potaiMtum. 

J  814.  Preparations  of  Bismuth  used  In  Medicine  and  tho  Arts. 

( 1 )  Plmnnaceutical  Preparations : — 

Bismuthi  Subnitras,  BiONOfl.II30.— A  heavy  white  powder,  usuluUs 
in  water,  and  responding  to  tlie  usual  tests  for  bismuth  and  nitric  acid. 

The  formula  should  yield  77  per  cunt,  of  bismuth  oxide.     Conuner*  i:il 
preparation*,  however,  vary  from  79  to  82  per  >  rut. 
Bismuth  Lozenges  (Trochlea  bismutbij  are  composed  of  nubnitmto 
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of  bismuth,  magnesia  carbonate,  precipitated  lime  carbonate,  uutpr,  and 
^uui,  mi  v.-  ;i  pi  u-  ratal  1'uli  lozenge-  should  contain  0*13  grai. 
i'l  .*;;iins)  of  submlr.Ue  of  bismuth. 

Solution  of  Citrate  of  Bismuth  and  Ammonia  (Liquor  Binmutlu 
et  Ainmonitt  CitratiB),  a  colourless  noutrnl  or  slightly  alkaline  fluid,  sp. 
gr.  1-07,  responding  ti)  the;  tatfa  lor  bismuth  unci  ammonia.  A*  An  im- 
purity  lead  may  be  present,  citric  acid  being  so  frequently  contaminated 
frith  lead.  Carbonate  of  bismuth  (WttTiiutki  carbona*),  (Bi202CO,)2lLO  u» 
:t    line    wliiU'   povdv  answering  to  the  Xmtt  for  carbon  dioxide  and 

I1itii1111l.il ;   It  should  >n'M  88'1   pel  c<mt.  of  liiAiimtli  i»Mtb' 

A  Nitrato  of  Blamuth,  FSi(NOs)„  on  oleate  of  I.i>imith,  an  oxide  of 
bismuth,  a  subgallatc  of  biamuth  (cta-mato/),  and  a  fiubiodido  of  biamutb 
are  also  used  la  madloins 

(S J  Bismuth  in  the  Arte* 

The  chief  UM  of  biamuth  in  in  alloy*  and  solders.  Tho  chromate  » 
employed  in  r»1i<-o-priiitlBg  attd  Um  nfcfl  ilrnu-  an*  pniut  Under  the  name 
of  pearl-whita. 

The  salts  of  bismuth  also  occur  in  washes  for  the  hair,  and  pearl-white 
is  used  as  a  OOflnatta,  bofc  only  to  a  small  extent. 

■  s\U    Medicinal  Doses  of  Bismuth.— The  *nlmitr;ite  ami  <-■■'      ■■• 
arc  prcacrih.-d  Ea  doses  from  0648  tc  1-29G  gnu.  (I  to  20  grain*);  the 
valerianate,  from  '1S96  to  *64S  gnu.  {-  to  10  gndoi)  ;  :""1  the  oolui 
from  1*7  e-e.  to  5'2  e.c.  (J  dnirhm  to  1 J  drachm). 

§810.  Toxic  Effect*  of  Bismuth.— Krum  tin-  raannhai  of  Iftyu  md 
8teinfeld  +  on  animals,  it  appears  that  if  birds  or  mammals  are  poisoned 
with  buanuth  salts  introduced  .-.MU.-nt.inooiwIy,  or  l>>*  direct  mjaotiOfi,  'i.ii 
the  veins,  death  follow-   Ifl  (mm  tvranty-fu: .:   .  . di-    tin 

filial  issue   being  pgaotdad   by   nmvi.i  •  tag  ilruth,   tl Ion   is 

int.  riaely  blackened,  and  it  may  be  ulcerated,  while  the  small  intestine© 
aud  the  stoniii'  h  IM  healthy.      If,  however,   sulphur  preparation*   IV 

given  by  the  Dkoafthi  than  Eb  then  blaokan  tag  of  I2u  ikmanh,  and  than 

::.!-,  abohl  Blcan.     Meyer  is  Of  tin-  Dpi  tba  tlinl  SII3  precipitates  bis- 
muth in  tho  parenchyma,  and  tho  | 

cause  small  local  necroses;  tlmt  which   escapes  piad  Laioty 

mted  by  the  kidneys.  Poisonous  symptoms  in  mnn  have  bwn  known 
to  occur  from  tho  treatment  of  wounds  with  bismuth  preparations ;  I  the 
symptom*  have  b«»an  somewhat  ftinuUr  to  mercurial  poisoning ;  there  have 
been  noticed  stomatitis  with  salivation,  loosening  of  the  teeth,  a  black 

'  l-iimuth  la  conUlucd  la  all  eoppor  coinngo— froin  kfcl  Bsstrfaa  ootM  t«>  our  own  ; 
in  all  cvpTsoaiorva,  exflept  the  carbonate*,  and  in  nearly  all  specliacua  of  commercial 
CoppfT.— l'i'i'  w    A       1  u*ii,20!. 

t  L.  toim  H  sir,  ft)  Da  R  1  />■>■>,         ■■■    .  Ill,  IMS*  Ku.  23;  Btsdnftld, 

tTitkungd/s  lt'imv4*  Anm  Uorpat,  18*4  ;  4nh  flp  /'.,  Bd,  it.  1«8C. 

r  if.  M*4.  Journal,  1  StsT,  1.  7*0. 

2  ■ 


626 


S3:  TIIEIIl  EFFECTS   AND   DETECTiny. 


[I  317. 


colour  ol  tho  mucous  membrane  of  the  mouth  and  ulceration,  alio  catarrh 
of  the  intestines,  and  the  inflammatory  condition  of  du  kUmyi  usual 
whoa  that  organ  hat  to  excrete  metallic  tubstauoes  not  natural  to  tho  body, 
the  "  mcUllniorc,"  or  rocUl  kidney,  of  the  German  writers.  One  cam  m 
recorded  of  death  in  nine  days  of  an  adult  after  talcing  7*7  prrn*.  (2  Arms.) 
of  hixmuth  subuiLmto.  The  reconled  symptoms  were  n  metallic:  tasftfl  in 
tho  nioulh,  pain  in  thfl  hhroai,  vuniilin^.  pOTglnft  coldness  of  tho  surface, 
and  spasms  of  tho  arms  and  lege.  A  p«$l-morfem  examination  showed 
inflammatory  change*  in  tho  gulli  t,  a  adplpe,  and  throughout  the  iatoa- 

I  i-aii:i1,  K ".:  iv f!  |  li.:-,  QUWt'V,  I  Ifffl  i'Lm-  fan  -i  :  iDflfl  dose  throo 
timet  tho  Amount  mentioned.  It  b  pn—'hlri  th.it  the  fatal  cjuo  was  duo 
to  impure  biranuth. 

M7.  Kttraetinn  and  Dntuctiou  of  Bisrnulli  in  Animal  Mailer*. 
— Bismuth  appears  lo  he  excreted  pindptBj  by  the  bowels  a*  ntlpl 
of  liiamuth  ;  luiL  it  hna  also  been  detected  in  the  urine,  spleen,  and  Ktct  ; 
and  Lubinaky  has  found  it  in  tho  ■!!*■  nml  in  th"  rjiithMium  of  ihe 
month  nf  persona  taking  one  of  Its  pHfafttioniL  Without  dan; 
possibility  of  iu  existing  in  a  soluble  state  in  the  saliva,  its  presence  in  the 
mon:i  nada  *Uch  circumstances,  bo  ascribed  to  tho  lodgment  of 

particle*  of  latonftnti  or  Rtibcarbonate  of  bismuth  lo  lha  Kntestia 

■rili,  Xi..     It  will  then  be  evident   th.it.  if  n  {mm  it  *U|j]*ctx1  to 
hnvo  been  poisoned  by  a  large  doao  of  bismuth,  and  the  analyit  fail  to  find 
it  in  the  stomach,  tho  content*  of  tho  bowels  should  be  next  examined. 
The  MCtoacMoa  i  I  blamtt  must  be  undertaken  by  nltrl  ud 

least  two  hour*  mn>  >>«  MOMMI?  to  dissolve  it  o*H  from 
the  Umuos.  Such  or^nna  m  the  liver  and  spleen  arc  boiled  in  a  uncly 
li  d  ItiM  with  3  litre  of  dilute  nitric  acid  (strength,  5  ptt  cent.),  for 
iln-  Hm  mentiODftd,  (DtttOd,  Iftd  the  filtrnli'  mpemtad  to  dryness;  the 
remninder  is  then  carbonised  by  strong  nitric  acid ;  and,  finally,  the  char- 
coal ii  baled  vftl  equal  parte  of  nitric  ocid  and  wat«r,  and  Uio  whole 
evnpor.ited  in  dry  neat.  By  thia  method  overy  traon  of  bismuth  is 
extracted.     The  dry  residue  umv  now  be  too  nd  t-tted 

fa  bismuth.  Tho  boat  solvent  for  the  nitmte  of  bismuth  is  dilute  nitric 
.  i  !  BO  pa  *  nt. ;  tho  dry  ENfdvi  i"  therefore  dissolved  in  lOOor'JOO  c.c. 
iif  til.-  Miiil,  umI  fr.tetional  parts  t.iken  for  examination  : — 

(1)  The  toll. i'  d  into  a  larjro  volume  of  warm  distilled  ■ 

givca  a  crystalline  precipitate  of  aubnitrate  of  bismuth.  Tho  only  mote] 
.jiving  a  similar  rcuction  is  antimony,  and  this  is  excluded    q  tbod 

i  injl  iyi-  I. 

(•J)  The  filtered  fluid  gives  ion  of  sodic  chloride  a  precipitate 

of  ox.  .i  I*',  Thia,  nfidin,  in  distinguished  from  oxychlorida  of 
antimony  by  iu  inaolubility  in  tartaric  add. 

(3)  Any  bismuth   precipitate,   fuwnl  with   soda  on   charcoal,  yives  n 
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brittle  bead  of  bismuth ;  the  coal  is  coatod  whilst  warm  a  dark  orang©- 
yollow,  on  OOOJ  n  yellow. 

(4)  The  head  may  1«>  idnntiflrd  by  powdering  it,  placing  It  in  n  short 
iwMtifaig  tube,  and  pawing  over  it  dry  chlorine.    Tin   p<  w  i.  i  tii.l 
black,  then  mclta  to  an  amber  yi-IL»w   Ibii-J.  |&d  finally,  by  prolonged 
boating  luU ■in*"  'i.  i  'I'i'lilorSdoof  bismuiJi 

C))  \  rery  delicate  Uw(  propQBad  by  Abd  ind  Elddi  >;>  IW1 

>|tr-ciiill\  t  i  in  copper  (but  by  no  mean*  con- 

fined to  mineral  analysis),  utiliaoa  tho  fact  that,  if  iodide  of  lea.  1   bfl 
prttdpttaM  from  n  fluid  containing  the  least  tmce  of  bismuth,  IntbM 
the  Yellow  iodide  tlie  scales  assume  ft  dark  a  crimson  tint.     A 

aolutiou  of  nitrate  of  lead  ie  used ;  to  i\w  nitric  acid  m  I  ition  KOmO&ia 

:i:nl  oarhonAU  of  aflUDOOll  l4(M  ;  tfafl  preeipitit*  waaheil.  klvad 

in  aoatfo  add  ;  and,  finally,  eicewi  of  iodide  nf  pofmhtn  addad.      It  is 
Hid  that  thus  ao  nMl]   I  ■iiint itv  u  *0002o  grm.  may  be  detects  1  Ed 
copper  with  the  prcatect  cane,  tlio  iodide  of  lend  becomim.'  dark  orm 
(nil   ■i.,in  imparl  .  -i  h-dili&li  brown  tingo,   mil  "<>i    ■-.  tn  I    rb&OOIl 
(Pi)  A  Solution  Of  I  biaZKOtb  all    Hth  eh  m  i-l  •■-iml  itu  im  free.  FIOI,  nhi  -. 

toatad  v.iii.  io  p.n i  -  ium  Eodidtj  and  i  part  of 

cinchoninc,  -ivea  Q  red  orange  precipitate  of  cinehouino  tod. -bismuth. t 

(7)  \  an  Ki'1'i-li'n  \vnt,  na  modhlod  by  Butchlng^)  and  ;  'iiOr* 

etpedtllj  fur  tin-  Jateatfap  dJ  brmr.li  In  ralncwk,  laiaapaUaof  being 
applied  to  any  solid  compound  euapecUd  of  containing  tho  metal : — A 

mfectan  of  pNotpftatad  and  pnzlfiad  cuprous  todidoj  with  n  •■■ 

raltU&fi  of  rioworft  of  sulphur,  to  prepared,  and   :?  part*  of  thift  mi 
1 1 ado  into  a  putt  (rid]  1  pari  a!  Uta  Mitotan©*,  and  heated  an 

of  charcoal  on  an  nl!iitiiiiii:i;i    D  |>0rt  by  tho  blowpipO  flat&0<      tf  tri 

bo  present,  tlie  red  bismuth  iodide  will  sublime,  and  on  clean  aluminium 

U  easily  d  inti  ngiiis tialdr. 

There  are  many  other  tvoU,  but  tho  al  Ink 

j8ls.  Estimation  of  BUniuth.— Tho  oatizutkn  of  bismuth,  when  in 
any  quantity  easily  wk-li. .!.  i*,  perhaps,  host  accomplished  byfuoin.' 

sulphide,  oxiile,  or  othai  bod] nd  of  bismuth,  in  ■  porodain  gnwihla 

with  cyanide  of  poUwium  ;  the  bfamtttfe  il  R  luoed  to  the  metallic  state, 
tbo  oyanido  o&n  bo  diiMsolv'.Mi    n),  md  ibfl  DMlalfl1  E  washed  (lint 

with  ws  .  with  -j> ■: 

Mr,  PaUUon  Muii  has  «liown§  that  hismnih  may  ba aopaiatad  Eton 

iron,  aluminiui  im,  and  mnngonejc,  by  adding  ammonia  to  tlie 

luiions  of  that*  motaU. 

•  .A-  '■*,  vol  xxxrl  y.  2C1. 

r  E.  Upr,  /»«.V.  u'r  ■'  1   iv„  1*88,  91. 

t  '  ;  ,  vol.  hit  I.  p.  £49. 

|  pim.r    Mnr.,       i  .  i    ..id  I5l«nutli  C'  ■tnpftim.U/ '  Ji-urn.  CAnm.  Hoe,,  p.  7,  |$7«. 
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This  observation  admit*  cf  many  application*,  and  may  be  usefully 
taken  advantage  of  in  the  reparation  of  biamutn  from  iho  nitric  ocid  eolu- 
tion  of  such  animal  mutton  ai  liver,  fa.  Tho  acid  liquid  ia  partially 
neutralised  by  annnonb,  and,  on  diluting  with  warm  water  containing  a 
little  sodium  or  ammonium  chloride,  the  whole  of  the  bismuth  is  pro 
tatcd  ae  oxychlonde,  which  may  bo  collected,  and  fused  with  eyanido  of 

potassium,  as  above. 

If  the  hiamntli   ;  ■    U  in  mimII   fiu-iutily,  or  if  a  number  of 

cetimationa  of  bismuth  arc  to  be  mode,  it  u  moat  convenient  to  nae  a 
volunntric  proceea.     In  the  qim  iirat  mentioned,  uV  otfa  could 

|»  iliy.-.ilvcd  in  attric  ■Cld,  Midium  i    !  ;m  <     .       .     nd 

acetic  acid  to  dissolve  any  precipitate  which  hot  been  prodund,  and  U 
titrated  by  the  following  method,  which  vrc  alao  owo  to  Mr.   Pattison 
M  uii  • — 

Estimation  of  Bismuth  by  Potassium  Dichiomate.* — A  bo 
rocrystalliaod  pota**»i U D  dichroiuatt  (etreiijcth,  I  )  i«  prepared. 

A  known  weight  of  pnro  hismuthou*  osjdo  (Bi,Og)  is  dissolved1  in  excos* 
of  nitric  acid,  and  n  solution  of  sodium  acetate  is  added  to  this  liquid 
iniUl  a  copious  white  jirccipitato  ia  thrown  down;  acetic  acid  is 
added  ia  quantity  eumeicnl  to  dia&olve  the  precipitate  completely,  and  to 
insure  that,  win  n  tha  h^tud  it  mad«  up  with  water  to  a  fixed  volume, 
no  prppipiutA  a%aH  bl  fonaod.     A  certain  volume  of  thi*  liquid  !i  with. 
iji .iv. u  \>y  iih.ii.:  ni  1  |>ip«ttaj  placed  In  a  beaker,  and  heated  U>  U'iliuy  ; 
tho  potassium  dichromato  is  then  Rrmlnally  run  in  from  a  burett-  , 
liquid  being  boiled  between  each  addition  of  the  solution,  until  a  drop 
of  iht*  tupcroatont  liquid  five*  a  bint  reddiah-brown  mlomUon  « 
bad  with  silver  nitrate  on  a  white  «lub. 

Another  very  generally  applicablo  volumetric  method  for  bismuth  has 
Im'imi  prupiwiMl  K_v  Mr.  Muir.t  Thi*:  dapt&dl  OH  tho  fact  (observed  by 
Sonchay  and  Leua»en),J  lluil  nwtual  biemuth  oxalate  splita  up  on  boiling 
into  a  basic  oxalate  of  the  *«  i  ;  u  BitOK2C\  <•  >,  +  OH.,,  hut  *lighlly 
soluble  in  nitric  acid,  Tho  process  is  performed  by  precipitating  the 
bismuth  by  inlaw  of  oxalic?  acid,  dissolving  the  pratfpitetl  (first  puriflcvl 
free  oxalic  acid)  in  dilute  hydrochloric  acid,  and  laetiy,  titrating  by 
permanganate.  Tho  ubaonce  of  free  hydrochloric  acid  before  procipit: 
must  be  in-. :  l  I 

4.  fllLVBB. 

§   819.    Bilver=10t> ;   speciQo   gravity,   10  o;   frjafaf-poiaft!    1023* 
(1873*  F.).— Silver,  os  separated  in  analysis,  ia  either  a  very  white, 

i'»!ti(*n  Muiron  "Certain  Bismuth  CoopoQDue,"  Jwm,  Ctt™<.  .w.,  rol 
t  Rid  ,  16',:.  .  %  A*iu  CW.  Plarm,t  r*l.  or.  p.  «&, 
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glittering,  metallic  bead,  or  a  dull  grey  powder.     It  doe*  not  lose  w  I 
an  Ignltioc,  in  1   1   1  ;  '  dilate  -i  1 1 ii*- :.« M 

J  820.  Chloride  of  Silver,  AjsCI  =  1  tf '5  Af, 

75*27  per  cent.,  1  ■!,  217:$  per  cent,  is  n  dense,  white,  curtly  precipitate, 
when  ptoilucod  in  the  wet  way.  It  is  very  insoluble  in  water,  dilute 
nitric  acid,  and  dilute  sulphuric  m  id  ;  in  many  warm  solution*  (especially 
aqueous  solutions  of  the  chloride*  gencril!\),  the  alkaline  and  ulkuhm'- 

:il|.|     tiirt.H  U'     -in   i     ■•  .I'i'l-ii     ',    tin1-    .i\vt    ::     <i  i.;::.»:  \  r<\    '• 

appreciable  o stent,  bat  depoaitod  again  on  diluting  arid  COoBag     The 

tits  of  chloride  of  :  .n;iiiM>iiiji.  --v. mi-I'*  of  .  I 

iiium,  and  hy|>osulphitc  of  soda.  Chloride  of  cilvcr  cannot  be  fused  at 
&  high  heat  without  sorns  slight  ton  bj  volatilisation;  on  coal  in  the 
R.F.,  it  fnww  vsry  wially  to  ft  globule.  It  ran  with  lodfl  lie  reduced  to 
tutti.,  .Mid  r.ni  also  n.-odily  bo  reduced  by  ignition  in  a  current  of 
hydrogen,  carbon  oxide,  or  carburottod  hydrogen  gas. 

§821.  Sulphide  of  Sllvnr,  A-.S -•_')-  ;  sptdfr]  gm  ty  M  Ay,  &7'1 
pM  (•■nr,  Bj  129  Jh-i  mil  ,  when  pn-prticd  in  tin-  Wfc  WJj  is  a  black 
precipitate,  insoluble  in  water,  dilute  acids,  and  alkaline  sulphides.  If 
ignited,  in  hydrogen  it  may  be  reduced  to  the  metallic  state ;  it  is  soluble 
in  ni'.ric  ftddj  with  KejuLnttiou  of  "iilphnr. 

J   Preparations  of  8ilvcr  used  in  Modicino  and  the  Arte. 

{ I ;  Medicinal  Preparation*  :— 

Nitrate  of  Silvvr  Aj.  flS'M  per  cent.,  X:10A,  $$'*$  P°r  BWt 

This  Rik  is  cither  sold  oryvtalhsed  in  colourless  rhombic  prisms,  or  in  the 
form  of  email  white  pencils  or  sticks,  It  give*  the  reaction*  for  silver 
tun!  nitric  add,  and  iteJBi  tho  skin  black.     100  Ltaolved  in  dis- 

tiiii'd  Wat*-;,  should  gife*  srith  hydrochloric  tcidi  1  predpiUfce  wk 

•when  washed  and  dried,  weigh*  63*4  porta.  The  silver  is,  however,  far 
moro  quickly  cstimutcd  by  tho  blowpipe  than  in  1 1  j •  ■  tret  way.  One  gnn. 
finunl  in  u  cavity  OS  ooatooal  should  give  11  Utile  globule  of  Ufil 
ailvar,  weighing  about  *G3ul  grin.  The  chief  adulterations  of  this 
substance  arc  copper,  lead]  ttd  nitrate  of  potash.  If  all  h  iQtoz  is 
precipitated  by  hydrocliloric  acid,  carefully  filtered  off,  nnd  the  fl] 
evaporated  to  dryness,  any  residue  will  denote  udulterutiun  or  impurity. 

Argenti  Oxidum,  Oxide  of  8ilvor,  Ag30-  232  .  A*  93'19  per  cent.— 
A  dark  olive-brown  powder,  soluble  in  ammonia  an  1  1  tttk  Kid.  By 
ignition  it  readily  \  tallie.  silver      The  I'  1:   direct*  flttt  29  grains 

of  the  oxide  should  yield  27  iif  mttftlJK  silvci. 

Nitrate  of  Silver  and  Potash  (Argentum  nitricum  cum  kali  nitrioo), 
AgNOv+KN03 — This   preparation  is  in  most  of  Hi-   pTtenMOflp 
Austrian,  QeiSDAD,  Danish,  Efoftdtt),  Ru  m,  Svltfl,  and    Oie    DxttUlj   it. 

is  directed  by  the  EP.  tube  composed  of  1  putt  of  rftai  niuato  and  1 
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part  of  iK>ts*icnit»tc  fused  together.  A  "toughened  silver  nitrate*  ia  made 
Mug  together  potaaaic  nitrate   5,  silver  nitrate  95.     Mild  caustic 
points  an?  mn-d  by  oculist*  by  fusing  1  of  ailvur  nitrate  with  2,  3,  3J,  and 
4  parte  of  polassic  nitraU'. 

(2)  Silver  in  tho  ArU.—  The  usee  of  th«  mots  I  in  coinage,  articles  for 
domestic  purposes,  for  ornament,  Sec,,  era  too  well  known  to  w»j 
enumerri'.nm.     ISm  *>u.y  form  Ifl  which  silver  Is  likely  lo 
K    .  :- 1  :  m  thoaaitaua«d  in  medicine,  photography,  in  tho  dyeing  of  hair. 
find  in  tho  manufacture  of  marking  inks. 

Halr-dyes.— Alxnit  i.in«-h:ilf  of  tho  hair-dy*  in  use  are  made  with 
nitrate  of  eilvef.     The  following  Arc  unly  a  few  of  tin*  recipea: — 

Aqua  Oricmtali*.— drain  silver  _  ilrn  acid  1  or..,  steel  fUixij 

4  drms.,  distilLcd  water  l.J  oz.— tho  whole  finally  mndo  up  to  SJ  flcid 
and  filtered. 

Arjccntan  Tincture.— Nitrate  of  ailvor  1  drachm,  rose  water  1  Hi 
oa,  authciont  nitrate  of  copper  to  impart  a  greenish  tint. 

Zau  d'Afrique. — Two  solutions — ono  of  nitrate  of  silver,  tho  other  of 
jmi.i!i,  i-niit  lin.ir.:  ammonium  :.ulphMc. 

The  photographer  uses  rarioiw  aalbi  of  silver,  tho  chief  of  whioh  aw — 
it-Lit.-,  mil;  .',  ami  chloride  of  silver. 

Marking  Inks. — Sonic  of  tlxo  mure  important  recipes  for  marking  ink 
are  as  follows . — 

Nitmto  of  ailvor  1"0  part,  hoi  distilled  water  3'G  porta,  mucilage,  . 
viouily  rubbed  with  sap-green,  1  ij  p.-irt       WUlt   ll  [|  is  sold  ft  "pounca," 
or  preparation  cuiuisting  of  a  coloured  solution  of  sodic  carbonate.    Another 
preparation  is  very  similar,  but  with  tho  additi  ti 

colouring  matter,  such  as  indigo,  syrup  of  buckthorn,  or  aapproon,     A 
third  h  made  with  tartaric  acid  and  nitrate  of  1Q1 1  red  in  ammonia 

lOhtlloOi  Uld  coloured. 

Redwoods  Ink  consists  of  equal  part*  of  nitrate  of  silver  nnd  potae- 
hitartrnto,    diva  it  veil    in    utiinwuiia,    with   thfl  Addition   Of  archil  crroon 
and  sugar  ;  accordiug  to  the  formula,   100  part*  should  equal   IOC 
silver  iiitt.it  ■ 

Soubeiran'B  Ink  U  composed  of  euprie  nitrate  3,  argentic  nitrate  8,  eodio 
r;irhonat**  4,  and  ODJ  whole  made  up  to  100  puts,  in  solution  of  ammonia. 
In  One  of  Mr.  Iloade'a  inks,  bcaidee  silver,  an  ammouiacal  solution  of  a 
salt  of  gold  is  used. 

£  sj;j.  Medicinal  Dose  or  Silver  Compound*.—  The  nitrate  end  the 
OXide  Of  silver  itrv  gfon  iu  doses  from  01G2  feo  ]_">'>  |  in.  (J  grain  to  2 
.1,1.118).  Anything  like  KUi  to  $699  grm.  (3  or  i  grains)  would  be  con- 
sidered a  Urge,  if  not  a  dangerous  dose;  but  nothing  definite  is  known  aa 
to  what  would  bo  ipot'xmouM  dose. 

§824.  Effects  of  Nitrate  of  Silver  on  Animala.— Nitrite  of 
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ia  changed  into  chloride  by  the  animal  fluids,  and  nlao  forma  a  1 

pound   with  albumen.       Silver  chloride  and  «Hw  rifcmimmaSs   :,ri    both 

somewhat  soluble  in  notations  containing  chlorides  of  the  alkalies*  which 
explains  how  a  metallic  wilt,  bo  very  insoluble  in  water,  can  be  abaci'  ..1 
t.y  tin.  U.«..l 

The  actios  of  soluble  salt*  of  silver  011  animals  lu*  been  several  lime.* 
investigated.  Thare  appears  to  be  soma  difference  between  its  effect*  on 
warm  and  cold-blooded  animals.  In  fro^a  there  \&  quickly  on  exaltation 
of  the  functions  of  t  >  1  *  -  «piuil  rord,  tetanic  convulsion*  appear,  similar  to 
those  induced  by  strychnine ;  Liter,  there  i*  distm 
and  caseation  of  voluntary  motion, 

The  iirat  symptoms  with  doge  and  cat*  are  ronttfag  md  dinrrhOMj 
muscular  weakness,  paralysis,  disturbance  of  the  respiration,  ami  uvnl 
clonic  convulsions  follow.  Rougct,  as  well  as  Curci,  considers  thnt  tho 
action  of  silver  i«  diroctod  to  tho  central  nervous  system  ;  there  ia  firnt 
excitement,  and  then  followe  paralysis  of  the  centre*  of  respiration  and 
morenrant     Daalb  oocan  lb  Mitral  uphpaM,    According  bo  t&i 

roscarchci  of  F.  A.  Kalck,  ■uibeutaneou*  injection*  of  silver  nitrate  int.. 
rabbita  oaaao  a  fall  of  tompemture  of  6-7"  to  1 7 "6",  the  lait  being  tho 
greatest  fall  which,  in  In-  duuuboob  researche*  on  the  effect  of  poisons  on 

!,  1.1]  .  -   tl    ;:     .   ';.     In       .r.  it. 

Chronic  poisoning,  according  to  the  experiments  of  Bogoslow&ky  on 
animal*,  produces  emaciation,  fatty  degeneration  "1  tho  liver,  Kidneys,  and 
alsn  of  the  niiwcle* — a  ststamant  BOBfllSWd  by  others. 

§825.  Toxic  Effects  of  Silver  Nitrato  in  Max*— (1)  Acute  Poiaon 
tug, — This  is  very  rare,  Orlila  relate*  an  attempt  at  mi.  1  ts  ;  but  moat 
nf  the  ease*  have  been  accidental,  and  of  these,  in  i.vsnt  tinn -.-,  nhour. 
livo  aro  recorded,  mostly  children.  Tho.  aci  ident  i*  iwiully  due  to  ttu 
application  0!  tho  eolid  nitrato  to  tho  tliroat,  a*  an  oschorotie,  the 
stick  bfMkflng  OB  baoomifig  dftMhad,  and  being  Immediately  swallowed  ; 

tooidant  ia  related  by  Scatleryuod.*      v  pbtc.M  ■■ 
■J  inch  long,  flipped  down  tin-  tliD.it  of   a  child,  egsd  Qfl  nth* 

— PDtnitb I  ;:umodiatcly  occurred,  followed  by  convulsions  and  diorrhcea  ; 
elilortfo  of  sodium  was  administered,  but  tho  child  died  in  «ix  b 
other  cases  oaralt  AD  uiieousciom  state  has  been  ubecrvt) 

(2>  Chronic  Poisoning. — Salt*  of  silver  taken  fori  bog  period  cams 
a  peculiar  and  indelible  colour  of  the  akin,  tho  body  becomes  of  a  grayish- 
tihiH  In  block  colour,  il  begfmi  first  around  rlio  nnils  and  liners,  then 
patches  of  a  atarita  hoe  sppsu  in  different  part*  of  tho  body,  and 
gradually  coalesce,  being  most  marked  in  those  parts  exposed  to  tho  lipj.i 
The  coheir  fa  not  confnio.1  to  the  outer  skin,  but  is  also  seen  in  the 
DQOOUI  lueiaboimvs.     Tb  nation  of  tho  gum*. 
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*n J  a  violet  line  around  their  cd&.  (iinpon  observed  this  lino  after  two 
months'  treatment  of  a  patient  by  eilvor  nitrate  ;  the  whole  quantity  taken 
htting  M  gmis.  (shout  00  gtaloi).  Tho  p*"**"1  colour  of  the  skin  to 
ml  *een  after  large  doses;  ofltr  8  trruiR.  til.11;  in  divided  doeea  Chsjlloa 
could  not  observe  any  change,  but  aflat  lo  grrns.  had  been  taken  it  ws* 
BTtd*&t  So  also  HieraoT  has  recorded  n  cm*,  in  which,  after  &  year's  nee 
1  Bt  t;itmtr  (tote]  quantity  17*4  tfrms.)  n  grayish -black  colour  of  the 
face  was  produced,  lOd,  whuu  nearly  double  the  ijuunlity  had  been  taken, 
tho  colour  had  undid  tho  whole  body. 

g  S26.  Post-mortem  Appearance*.— Tn  the  acute  co»  recorded  hy 
Scattergood,  the  rnucoiw  mecablUM  of  the  gullet,  of  the  greet  curva- 
ture of  tho  stomach,  and  purts  of  tho  duodenum  and  jejunum  were 
eroded,  and  i»ertiolee  of  curd  like  silvor  chloride  adhered  to  tho  niuooos 
nwDimo 

In  the  CiW  recorded  by  Riemvr  of  tho  long-continued  use  of  silver 
be,  tho  ncrons  and  mucous  membrane*  wore  coloured  dark;  the 
I'bnr  >i-I  plexus  was  of  a  blue -black;  tho  eadocanliun.,  tho  valve*  of  the 
heart,  and  the  aorta  pale  k)  daift  gray,  n*  well  a*  tho  rest  of  the  vessels; 
the  colouring  was  connucd  to  the  latima,  The  live*  and  KMney  also 
■mowed  similar  pigmentation.  Tho  pigment  (probably  motollio  airvcr) 
m  in  tin*  fiinu  itf  mi)  iitt  M-iin*, and, aangaidt Um  ritta,  was  situate 
under  the  nit  Malj>i<jhin  \.i  flu-  appal  Liver  (if  tb  1 1  n  im,  and  also  111 
tho  deeper  connective  tissue  and  in  the  swoat  glands,  baa 

11U0  found  the  kiilnryw  of  .1  VoTDU  ibtdlaily  pigmented,  who  took  ftilvvr 
nitmtxr  daily  for  270  day*,  in  all  about  7  scrum-,  fire  year*  before  he* 
death, 

J  827.  Detection  and  Estimation  of  Silver.— The  examination  of 
ill--  -olid  aaltn  uf  silver  ususilK  mat  with  (vfe.,  the  nitrate,  Itromldv, 
iodid  -.  -  raid*,  and  chloride)  u  most  speedy  by  the  dry  method  00 
charcoal;  in  thu  way  in  leas  than  120  icconds  any  pracLicol  ohecaut 
OOllld    Identify    pari,    eoapoand.      The    nitrate,    hr<  >bde,   and 

cyanide,  VI,  :l  united  on  ftiaWfuli  y.<  1 1  buttons  of  metallic  salver — 
deflagration,  hrominr  \  ipoOKIj  iodine  vapoury  and  cyanogen  vapours 
Wing  the  respective  phenomenn  observed.  Chloride  of  silver  fuses  to  a 
petal  jrejT,  broim,  or  black  globule  rjuehnrru;:l,  ;in.,  iU  purity; 

but  Efl  Q&ly  En  tlic  RF.  gradually  reduced  to  metal.  With  eodu,  or  fused 
in  hydrogen  or  coal  gas,  tho  reduction  i*  rapid  enough. 

Nitrate  of  SUver  in  solution  might  be  identified  hy  a  very  largo 
DJU&bU  Of  U'fiU,  linos  it  form*  so  :  nlu  /I"  Kllta,      In  DOCUCO    IM 

is,  however,  satisfied  with  thro©  teats,  viz.:  (1)  A  curdy  precojatfJ 
chlorido,  on  tho  addition  of  hy droohlorio  acid  or  alkaline  chlorides,  soluble 

«ihh  -ii'i.  ryanido  of  pota&siuill,   Or  hvpOSulfJ  it.c  of  lOda;   1 

rallOU    uedpitutc,   but    httb-    .-uli.blr    in    nnnuouia,    0D   thfl   i.iiditi 
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io'ltio  of  potassium ;  and  (3)  a  hlood-wd   pndftott  on  tho  addition  of 

chVOBBtS  of  potash. 

Tho  sirpnnition  of  Aw  from  tho  content*  of  tho  stomach  is  best 
ensured  by  fifftlinfl  it  with  cynnide  of  potassium  ;  for,  unless  a  very  Urge 
•  [u  mlity  1  ■(  -ilv«  nitrate  huu  boon  taken,  it  i*  tal—My  certain  tint  the 
whoh*  of  it  h»8  ptta"il  into  rlilm-ide,  ft'"l  w,;i-  ''  '    |A  attack*! 

■  :i-:.\     !.;  II  w  c.(inl"tll.*  i  <f   f  In'  aU  ilimi'.h,    thrli,   i  il  'I  In  .  .irlu- 

selves,  U«  pkotd  il  I  ImI  and  warmed  fot  some  time  with  cyanide 
of  potassium,  first,  if  noccunry,  adding  ammonia.  Tho  fluid  is  separated 
ham  the  Holid  inidters  by  •uhtfdflnAt  (£w  mi  ilkuliiii*  fluid  ofl 
will  scarcely  filter),  and  then  decomposed  by  hydrochloric  m  Id  in  excess. 
Thl  flaak  containing  this  fluid  is  put  on  one  eido  in  a  warm  pUot,  ud 
tho  clear  fluid  decanted  from  tho  insoluble  chloride.  Tho  latter  i-  now 
collected  on  a  Alter,  well  washed  with  hoi  water,  and  then  dried  and 
reducl  ,i,  .]..■!..  il ;  or  it  may  bo  put  in  a  little  porcelain  crucible  with 
a  rod  of  zinc  and  a  few  drops  of  hydroclilono  acid.     The  Silver  w  aoon 

,-i!i  in-:!      ii'   wi.hcd    n  1II1    w;t;<  .  :.l|il:iiri(' 

By  tli'-  nid  nt  :i  w  u!i-lm  niiw  n.ili-nted  on  a 

ernall  filter,  again  washed,  and  on  tho  moiat  wane  a  crystal  of  nitrat.-  "I 
potash  and  a  little  carbonate  of  soda  laid     Xhl  B  bok  is  then  dried,  and 

MI  tin-  ii!i  .T  .  ul  ,iu    i  |]m    nt  I  portion  nniUiinipo  ilia  slim.    Tin* 

■  null  portion  i-  doh  heated  00 1  taoori  until  ;i  li;ilt_' button  ol  pan  dlfv 
is  obtained,  which  may  firat  bo  weighed,  then  dissolved  in  nitric  add, 

and  tested  by  tho  method*  dntailod. 

In  n  similar  wny  hair,  fUpttUd  ol  bdog  dyed  \rith  silver,  can  !« 
ti'  fed  with  •  hloriao  .•) ',  ud  llu  1  blonde  gUi  aired  En  potaais:  eyudda 

•Spota  on  linen,  and,  generally,  wry  small  quantities  of  01  Ivor,  may  b* 
detected  by  a  simple  galvanic  process: — The  substance  la  fronted  with 
solution  of  cyanide  of  poUtwuru,  ami     abnitted  to  a  weak   galvanic 
current,  using  for  the  negative  plate  a  slip  of  copper,  for  tho  positive 
platinum  ;  the  silver  is  deposited  on  th<<  lornier. 


K,  MERCURY. 

SS28.  Mercury,  lie-  200 ;  specific  gravity,  13&0G;  boiling-point, 
3W  <<J62"  F.)  ;  U  becomes  solid  at  -  394  {  -  39  F.).  This  well  known 
and  fnmiliar  fluid  BNl  -  .-v.iporataa  nnd  sublimes  to  *  nttartf  extent  at 
nil  t'-nipemturw  above  5*. 

ii  precipitated  or  deposited  in  a  finely  divided  state,  tho  motel  con 
be  united  into  a  single  globni*  only  if  it  u  fairly  pure  ;  very  alight  fatty 
itnpi'ritii*  I'Sperinlly  will  promt  tho  union.     It  is  insoluble  in  h; 
chloric  acid,  soluble  to  n  slight  extent  in  dilute  cold  sulphuric  acid,  and 
completely  soluble  in  concentrated  rulphuric  and    it.    i.i  ti      iclds.      It 
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combinos  directly  with  chlorine,  bromine,  and  iodine,  which,  in  presence 
of  free  alkali,  readily  dimtulvft  it.  It  ix  unalterable  at  100\  and,  when 
exposed  to  a  high  temperature,  aublimes  nnchanged. 

Marcorous  Chloride  (Calomel,  rJgU-335'fr;  specific-  graritj-,  7  178 ; 
rmUfadng  Be*  1 11  ■(>"  j  Hft  M'tt  [MroeirX,  ('.,  lft"06pwfta«t-X 

when  pre  tli<*   wot   w*y   i*   I   Ih-ivy    Ai  !'>r,  absolutely 

insoiublo  in  cold,  hut  decomposed  by  boiling  water.  It  may  be  converted 
EntO  thi  mercuric  chloride  by  chlorine  water  and  aqua  regis.  Chloride* 
•  ■f  ;!vi:iprii!iM..  [mii  m  bSB,  Ind    odfeUEt,  all  iWoiniMi*'  '  '1  »rnej  It  to  U  1 1  He 

mercury  and  mercuric  efakrkb,  It  i*  easily  reduced  to  metal  in  a  tube 
with  soda,  potash,  or  burnt  ninpiwia, 

g  829.  Sulphide  of  Mercury  (HgS,  Hg,  80-21  per  cent.,  S,  13'79  per 
cent.)  i»  a  black  powder,  dissolving  in  mtromurialic  acid,  but  very  ln- 
aolublo  m  other  acids  or  in  water.  It  is  also  insoiublo  in  alkaline 
sulphides,  with  the  exception  of  potaeeic  eulj- 

g  830.  M'.'dkiiml  Preparations  of  Mercury — Mercury  in  the  li  | 
4tata  2ma  been  occaainnally  mint i.:i  .t i'n- 1    n  m:;.:i:uI  n-njul  use- 

is  now  (ox  ought  to  be)  obsolete.  Gruelin  has  found  sample*  contami- 
nated with  metallic  bwuiutb— a  metal  which  onl;  t;  tehee  lb* 
fluidity  of  DUBNUyj  thfl  EmpUritJ  niiiy  \m  detected  by  dialing  the* 
mercury  in  air,  and  thus  *, ahIi-iii-  thu  MsttUfthi  Bfocvrjf  m*J  also  con- 
tain '.  :  locbiuiical  impurities,  which  arc  detected  by  forcing  the 
uetul  by  means  of  a  vacuum  pump  through  any  dense  altering  substance. 
Tin  and  tine  may  bp  diamWed  out  by  hydrochloric  acid,  and  all  fixed 
impurities  (such  M  lead  and  bismuth)  arc  at  once  discovered  on  sublim- 
ing the  metal. 

Mercury  and  Chalk  (Hydrargyrum  cum  creta). — M  I  »"S3 

chalk,  66*67. 

Blue  Pill  (Pilula  hydrargyri). — Mercury  in  o  finely  divided  ssate, 
mixed  with  . .  i  !  .  tion  of  roaee  at  rioe  root;  the  mercury  should 

r*  in  the  proportion  of  33*33  por  Q 

*  Tho  ahsttleal  compoiiHon  of  bluo  pill  varies  eeoeniing  to  its  agv.     Harold  3ranr 
bai  maJo  *  can?  fid  racial  of  ansiyam,  witli  \Aii    Folh     big  n ■■alt  (/"Ww.  Jtmrm,, 
.  1$7«).- 
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Mercury  Plaster  (Emplnstnun  hydrargyri). — Made  with  mercury, 
olive  oil,  sulphur,  and  lead  planter ;  it  should  contain  lig,  33  per  cent. ; 
ouiphur,  IS  per  cent. 

Ammoniac   and    Mercury   Plaster   (Emplastmw   aminoniaci   cum 
hydrtrgyro). — Gum, ammonia,  mercury,  olho  oil,  tad  -ulpliui*;  Lttb 
contain  20  j>cr  cent,  of  Hg  ad  '1  l»or  cent,  of  BOlpfattX 

Mercurial  Ointment  (Ungueutimi  hydrargyri).  -Mercury  mixed  with 
lard  and  sunt,  the  strength  should   bi   nearly  50   par  eMt    D U  n-ury 
commercial  samples  often  contain  as  little  as  38  pea  cent. 

Compound  Mercury  Ointment  (Ungnentum  hydrargyri  compoBxtum). 
— Made  with  ointment  of  mercury,  yellow  wax,  olive  oil,  and  camphor  :. 
if.  should  contain  M'3  per  OKDfl    H. 

Liuiment  of  Mercury  (Linimentum  hydrargyri)  is  made  of  mercurial 
cintmont,  solution  of  ammonia,  and  liuimont  of  camphor;  ft  contains 
Mxml  lfil  per  emit  ry. 

Mercurial  Suppositories  (Suppoaitoria  hydrargyri), — Composed  of 
ointment  of  mercury  and  oil  of  thoohronia.  Koch  suppository  should 
weigh  15  grains  and  contain  j  of  1U  weight  of  mercurial  ointment. 

Acetate  of  Mercury  (Mcrcuroiia  acetate)  it  not  contained  in  tin 
B.P.,  but  h  officinal  on  the  Continent.  It  Is  a  salt  occurring  in  white 
micaceous  scales,  soluble  in  133  parte  of  OOld  RttCTj  giving  the  reactione 
of  acetic  acid  and  mercury,  and  very  r<  fl 

Mercuric  Ethyl  Chloride  (Hydrargynuu  wthylu-cldoratuiu)  ll  used 
as  a  medicine  on  the  Continent.  It  occurs  ia  white,  glittering,  crystal- 
line scale*,  vrUefa  lake  on  prewuro  a  metallic  appearance,  and  poeeeee  a 
peculiar  ethereal  odour;  it  ln  but  tittle  ftftlnble  b  mta  and  VtoAr,  with 
difficulty  in  00U  ftloaho],  h  I  oopiousl}  *o!ub  ami  depositing 

cryeWl*  on  cooling.     It  sublimes  at  about  1 0V  without  residue;  O&QS 
heating  it  burns  with  a  weak  flame,  developing  a  vapour  of  metallic  ta»to 
and  nnplnjiflTlt  Odour.     It  gives  no  precipitate   I  'r.tir,  mu 

with  albuiiiL-11. 

Corropivo  Subliinato  (Mercuric  chlorida),  HgCl,- 271 ;  Hg,  738  per 
cent,  CI,  261  per  cent. — In  commerce  thie  ealt  occur*  in  transparent, 
heavy,  rolourlcsw  mnssos,  which  have  a  crys mil i tie  fractal  ,  ii"  placed  in 
the  subliming  cell  described  at  p.  258,  it  sublimes  nt  about  6M* 
(1MJ*  i\),  and  loolta  at  higher  tomperaturco.  The  fcttbltaftti  1  ■  gW  | 
in  group*  of  piste*  drawn  to  a  point  at  '■-,  It)  HJVtaJlfaM  W  : 

or  in  i>ri,ilnilr:i  with  1  nThmjnilar  base.  If  ■  !:  -nlvi  ■  11  Ii]  puti  oi  cold 
water  and  about  3  of  boiling,  imd  ie  very  soluble  in  solutions  of  the 
alkaline  chlorides;  it  dissolves  also  in  ithflT,  and  cun  be,  to  a  great 
i,  wiili.Imwn  .i'ii  iitpiiHtiirf  •*(»!  in  ii  >n«  hy  iIwm  ii'jini.  Alcohol 
dissolves  nearly  one-third  its  weight  of  the  wit.  and  ite  own  weight 
when  boiling.     It  oobUm    ffMl  albumen;  girce,  when  in  oolution,  a 
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pNcinttatc  of  naKUk  oaido  when  tested  with  aolutiou  of  pouah ;    a 

white  precipitate  with  ammonia;  a  scarlet  with  iodide  of  potaarfum  ;  and 

a  bhi?k  precipitate  of  finnlj  divi<l<*>l  mmronrj  wftL  prjtoehloride  of  tin. 

]f  a  crretal  (when  placed  in  the  aubUrning  call)  givee  &  cryatallina  eub- 

!••  »t  nboul  tie  temperature  mentioned,  and  thie  eublimato  become* 

of  a  red  colour  when  treated  with  a  droplet  of  iodide  of  potoMium,  it  an 

■  !Imt  mbtttnee  than  corroeJve  eublimate. 

Solution  of  Perchloride  of  Mercury  (Liquor  bydrargyri  pexchloridi) 

t4  dimply  10  grains  of   perchlcridl   if  nmui  and  chloride  of  nrnmoninin 

in    a   j>iut  of    water;    100  0,0.   therefore   ftboal  to    1M   nignne* 

<om>5ivo  sublimate. 

Yellow  Mercurial  Lotion  (Lotio  hydrajgyri  flava). — FerrhtaRd* 
ol  mercury,  !  1  -?  mixed  with  10  ounce*  of  anlunon  of  "lime. 

Calomel*  (Hydrargyri  aubdiloridum).—  The  propertfea  of  calomel 
batt  already  described.  It  sometime*  contain*  u  au  impurity 
eoxtOalTi  mbUmata,  whi.-h  Diq  be  d:*»olvcd  out  by  ether.  Carbonate 
ol  Irail,  nlphat-,  ;tnd  cjir!>.ni;iU'  n(  baryta,  gun,  -nul  *uireh,  aro  the  uaoal 
adulterant*  mention ■'  It  m  the  application  of  boat  calomel  entirely 
sublimofl,  it  must  be  frco  from  the  nubstaneoj  enumerated. 

Olcate  of  Mercury  (Hydrargyri  oleatuni)  is  com])oaecl  of  1  part  of 
yellow  oxide  and  0  parte  of  oleic  acid. 

BUch   Mercurial  Lotion  (Lotio  hydrargyri  nigra). — Calomel,   30 

.    1  ■'.  r  !i  I  <i  !-ii. I  i.'iwr.    of  imic- water. 
Compound  Pill  of  Subc.hldi -ide  of  Mercury. — Calcminl  anil  aulpkaratad 
i  each  1  ounce,  nuac   n  -in   2  ouncea,  castor -oil  1  fluid  ounce. 
One  grain  ('0618  gnu.)  of  calomel,  ond  the  rain  '  ony 

eulphlde,  are  contained  in  every  5  grain*  (324  nigra*.)  of  the  pill  maaa, 
stand  SO  pa  cent. 
Ointment  of  Subchloridc  of  Mercury  (TJnguontum  hydrargyri  aub- 
chlorldi;. — Calomel  niud  « ith  bonzoatcd  lard;  etrength  about  1  :6J. 

White  Precipitate  (Hydrargyrum  aiumoiiialimi  \M_H.-ii)—  A 
frhitoi  heavy  powder,  nblimSng  by  heat  without  rc*idue,  and  insoluble 
in  water,  alcohol,  and  ether.  With  aodo,  it  yiolda  a  metallic  sub- 
limate, Whrn  U>il.-,i  with  potaah,  ammonia  is  ovolvod,  the  yellow  oxide 
of  iiiiTvury  formed,  and  chloride  of  potaxxium  piu*cs  into  solution.  It 
should  contain  70mo  per  cent,  of  mercury. 

The  faafbk  white  precipitate  of  the  pharmacopoeia  of  tho  ^etherlanda 

does  not  appear  to  be  of  constant  eompoi  Itioo,  varying  between  6^*4  to 

W*€perc»'  iiriiMi;        t!  mii-Ii.s  (in  ImmIihi:,  :mil  leaveeaj  a  reauloe 

Mb  of  eodiiiiu. 

*  Ic  would  ipjKtr  that  iu  Amorioa  a  cosmetic  I*  in  iwe,  confuting  of  calomel 

i  into  *  puto  with  water.— FWe  "A  Daojpioui  Ceiuatic,"  by  C,  S, 

•;C2G1,  1S78.  p,  %Q, 

t  Hinwh,  Die  frit/uny  der  AneMtmttUL 
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OoOUDMCU  wUfta  pmjpftlk  ia  frequently  adulterated;  Barnes  lifts 
found  carbonates  of  lead  and  lime,  tho  latter  to  the  extent  of  nearly  3  per 
conk*  Uolotuol,  according  to  Niclcl«»,t  has  beeu  subnitutod  for  whita 
prwipltata,  but  this  mi  MTOf]  years  ago.    The  nwthndi  for  detection 

in.-  "Uii.iis. 

Ointment  of  Anunoni&ted  Mercury  (TJnguentum  hydrargyri  am 
moniati). —  1  part  of  ammoniated  mercury  mixed  with  9  parw  of  simple 
ointment. 

Bed  Iodide  of  Mercury  (Hydrargyrum  iodidum  rubrum,  II^I.)-— 
A  crystalline  powder  of  a  scarlet  colour,  becoming  yellow  on  gentle  b 
ing.     It  is  very  insoluble  in  water,  one  part  requiring  from  0000  to  7000 
parte;  soluble  in  130  parU)  of  cold,  150  of  hot  alcohol ;  and  disaukin" 
freely  in  ether,  or  in  n<|U0OU8  solution  of  iodide  of  potaeeiu 

Ointment  of  Eed  Iodide  of  Mercury  (Unguentum  hydrargyri  iodidi 
rubri — 16  groins  of  iht-  substance  mixed  with  an  ounce  of  simple 
OhtOMBt 

Green  Iodide  of  Mercury  (Hydrargyri  iodidum  viride,  Hgl).—  A 
dingy,  gnentob-yallow  powder,  darkening  on  exposure  to   light,  and 
dacompoBoc]  into  the  ltd  EodM* 
Hod  Oxido  of  Mercury  (Hydrargyri  oxidum  rubrum),  HgO~216  . 

Hg,  'J'J'l'J   jut  ■  i  i  (.  ;   IpftOiflti  gravity,   11  to  11*3;  email,  red,  shining 
.  dUfil  Hlld^  ffMJ  : 1 1 ■: > . 1 1 1 1 . 1 1 ■  in  w;i|it,  requiring  about  20,000  pari*  ; 
entirely  soluble  in  hydrochloric  acid.     By  a  heat  below  redueas  it  n;:i> 
bo   VTihitih -<i  \,   und   at   tho   same   time   decomposed   irit- ■  ond 

oxygon.  IU  principal  impurity  i*  nitric  .i-ul,  readily  datectod  h\ 
usual  test*,  or  by  beating  in  a  test-tube,  when,  if  nitric  told  El  prr*cnt, 
orange  vapours  will  be  evolved.  Fixed  red  powdern  (such  as  brick-dust 
ond  minium)  arc-  detected  by  being  left  a*  a  residue,  after  the  application 
of  beat  AuffldtDt  to  volatilise  tho  rnereun  An  n:ritnn'ii]  M.r*ngtli  I  :  »)■ 
Jh  itiTn  itial 

SulpLato  of  Mercury.— A  white  u\  .     poiribr»  dDQQDipo.*i-d  1  \ 

water  into  the  very  insoluble  basic  salt  of  mercury,  known  a*  Tuvi-iih 
.,..•„,.-.,,'.  QgSO  ■•MgO. 

Turbith,  or  Turpeth,  Mineral  [|  contained  in  the  Freuch  phanna- 
eojHxia,  Hg8042HgO ;  Hft  83*1  per  cent.;  specific  guviij,  8  319.  [1 
require*  for  solution  2000  parts  of  cold,  and  600  of  boiling  water  ;  but 
dissolves  with  tolerable  case  in  hydrochloric  acid. 

The  Sulphide  of  Mercury,  known  in  commerce  under  tho  nnmo  of 
Wdo\  *  mfmrat  is  officinal  in  Franco,  the  Netherlands,  and  Gonnany.  Its 
properties  have  been  already  described.  Tho  German  and  Dutch  pharma- 
copoeias require  in  it  50,  the  French  only  33  J  per  cent,  of  metallic  mercury. 

•  /Wawrf.  BtV.  Warm.  Con/.,  18G7,  r-  10. 

t  /aura.  Fhanti.  4  Chun,t  ||  Scrip,  US?,  VfiL  *iij.  [>.  899. 
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Hfthnomanfl  Soluble  Mercury  fHydrancyrum  solubtle  Hahuemajuii) 
1*  officinal  in  the  Dutch  pharmacopoeia.     As  found  111  commerce  it  con- 
tain* BWl  intrir  in-ill,  and  ammonia.     Tho  BMteaty  should 
Ibt  i'i  pot     »ii  -f  *G"33  per  cent.,  the  ammonia  2*41  pat 

Crystallised  Nitrate  of  Mercury  (Hydrargyrum  nitricum  oatidn- 
latumM-  oJMoal  in  tin-  phnrrnacopGDUB  of  Germany,  Switzerland,  and 
I  1  100s      The  Kilt  u  in  white  crystal*.  '  1  reaction*  of  nitric  acid 

ami  inercu  17,  decomposed  l>>  the  1  Wtitin  "f  iratar,  but  fully  soluble  in 
Tiatcr,  if  ftr*t  moistenul  -with  nitric  acid.  The  formula  of  the  neutral  salt 
in  BgSSCQ^HgOSH/),  vbldi  require*  69"4  per  etnt.  of  taercury.  An  acid 
*oiuti»-.:i  of  tH'MTiinr  1 1  it t-* i *■  Is  oAataaL 

An  Ointment  of  Nitrate  of  Mercury  /Ungucntum  hydxargyri 
nitrati-ti  (oftaa  oalled  citrine  ointment)  ia  contained  in  the  BJ*,;  it  b 
mailc  with  I  j-orU  of  met.  nn .  tnirir  add  12,  lord  15,  olive  oil,  52 ;  to* 
strength  in  about  1  111  I 

A  Chloride  of  Mercury  and  Uuinino  cxiete  in  commerce,  prepared  by 
Lag  I  part  ol  <om«ivo  tublimato  in  *aIution  with  3  |mrt*  i>J  quinine 
cldotfde,  r\M]  -r.it in-.:,  md  cry*ta1li«ng. 

Cyanide  of  Mercury.  HjCv,  is  1  acapoatoi 

It  occurn  iu  *u;;!l.  oolotu  I  1  rl  Dfl  AU  crystals,  easily  soluble  in  anter. 
If  1$  the  solution  chlorlda  of  tin  U  iddtd,  1  black  pr»clpitats  of  reduced 
mate]  nd  ffSdt  ia  thrown  down,  and  tfca  odour  of  pruaiieaeid 

11  dcr  eloped* 

Mercuric  Sulphide  i Sulphide  of  Mercury,  Cinnabar,  Vermilion)  ia 
fifnclnal  in  Garnusy,  the  Jfatharlanda,  and  France ;  HgS*S5S;  *peeific 
irmvity,  aolid,  £-'2,  B  :.  86  'i      :  o«t,  0,  1379  per  cent.     I  I  mil 

purpoacn  it  1.   Bkido  artificially.     It  ia  n  beautiful  rod  ;■  ic  in 

oil  alkaline  and  all  acid  liquida,  with  tho  exception  of  00,11a  regia.      The 
isolation  give*  the  unction*  of  n  ml    '  :  la   I  td  tatWtUJ.      Oo  lienttng, 
must  bui  1  iuo;  adulterations  or  impuritra  are 

— min. hi  >M|,er,  nrul  other  metals.     TliO  dele  itl  M      I   minium  i» 

■montly  executed  in  tho  dry  way.      Pta  ".aied  in  a 

iuatrar»,  gfofli  u  black  mblimatc,  which  bacomaa  rod  on  if 

minium  ia  present,  sulphide  of  lend  remain*  m  a  i<  d   may  be 

recognised  on  coal ;  !b«  ami  applies  to  toJ|  a  any. 

If  it  be  (Wired  ro  uke.  the  percentage  of  mercury  in  danal 
parte  of  oxalate  and  fiJHUda  «»f  pMnmium  *LouM  bo  well  mix 
tho  cinnabar,  Uld  boated  in  tl.i    benl    ti.br    ebv-rubed  at  p.  C/J 
menna  tho  whole  of  the  metallic  mercury  is  readily  "htaiiied.* 

*  Dr.  Sutrn  Han  pt  l  lr  Taylor),  In  vhleb  th*  vapour  <d  r«t. 

mili.Mi,  applied  aifafBally,  attainted  poiaonoo.  ayvsptQaas)  y<t,  accertaing  to  l\>Uk, 
the  Porthna  inhale  it  medicinally,  »mokiog  it  vlth  tolareo,  catechu,  mo-il.rjr,  &e., 
the  only  bad  effcot  IcinR  an  ft(co»ion«l  st^matiti*.-  Eubnbcrx.  Ottreri<  l/^ientt 

p.  Ml. 
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§831.  Mercury  in  the  Arte. — Dtt  DM  of  mercury  in  tfa  arts  u  to 

exteiuiivu,  tlmt  uuy  otio  in  unalytical  practice  in  aliuort  curia  in  occasion- 
ally to  meet  with  ctaea  of  accidental  polwninx.  either  from  tJio  vajrour  * 
or  aonic  of  it;  combinations. 

Qnfaktllvr  i*  uaotl  in  the  extraction  nf  gold,  tho  silvering  of  mirror*, 
the  construction  of  barometer*,  and  various  scientific  instruments  and 
appliance*;  also  for  tin-  ;t- --« irriltlOD  dJ  Enaftoti,  and  occasionally  for  thm 
tic  trii«:ti"Ti.r      An  nllov  wi:.h   zinc  ntul  riidiniutn  k  ••]ii|.>Tnyi?<i  bj  «.l.nti:;t: 

1    .1       Imi   J   in;     fi-Otl   ■   bttl    then;   i:-  Iln   C.\  ill  -ll  'fi   l!::.t    1 1.   Ii:i-    lil'l'II   :it.  :il|    ifijuri- 

oua,  the  njorcu  •  .  pi  -lubly,  being  [a  too  |<  mrfU  I  ittBI  of  combination 
to  bo  nttackod  by  the  fluub  in  tho  mouth.*  Cinnabar  ha*  alao  been 
employed  to  give  a  red  colour  to  confections,  and  it  may  bo  found  in 
Upnrx,  cigarette  pnper*.  and  other  coloured  articles.  The  nitrite:  of 
mercury  in  solution  find*  application,  in  tho  colouring  of  horn,  in  the 
etching  of  niotnl*.  in  tho  colouring  of  tho  flnor  sort*  of  wool,  ;.n<i  in  the 
hat  manufarturr. 

The  sulphocyanido  of  mercury  givca,  when  burnt,  a  moat   abundant 

.  I,.  ■  i<<  ■!  iirihxi'ii  in  the  '-v  fa  own  H  Pbaztoh  ■■  -vr-jn.-it  ■  rii.«  jirnd-K-v 

of  combination  are  imwuri.il  vnpouni  and  milphiuiu  ■  mliybide.  That 
the  aahatnnce  itaolf  ia  pouonoun,  is  evident  from  tho  following  e-\j  ■  rf- 
Hunts-  -  Hi  grm.  wai  given  to  &  pigoon  without  immediate  result ;  but  ten 
hour*  afterwards  it  wa-  m.!i-j»i«..il,  mtu^d  Itn  food,  and  in  forty  hour* 
died  without  couvulsiuuB.}' 

§  83U.  Tho  more  Common  Patent  and  Quack  Medicines 
containing  Mercury. 

Mnnia.nf.fl  Norton  1  Drop*.— Tin-  ;  it  -nt.  madiolBl  ix  n  uMan  «>f  tfU  tincture 
of^«niiiiii  and  ginger,  holding  in  w>lnrionnlittli>  HanloridaeJ  mercury,  and  ooIoqkU 
with  cochineal . 

8olowoa'a  Anti-uupetiginca  b  a  solution  of  bichloride  of  mercury,  Aavoortil  and 
coloured. 

Poor  Man'*  Friend.— An  otttbBJBt  of  niUate  of  mercury. 

Itrown"*  Lokmhjm*.  —  Rati)  Uvmpfy  mntslna  4  ejai"  "f  calomel,  and  8 J  grama  of 
rwinoui  Htni  I  ■  I  jl  'i  1   ;  :Il<>  i-  -I  I*  win (-■  .i;^ar  and  tragicintn. 

Chlng'a  Worm  LoBenece.— Each  loienpi  containa  1  grain  of  calomel;  the  rcit 
white  KUJU  *nd  trajracanth,  with  aoiTron  **»  n  DaloUTU       i-itUr. 

*  A  fingtilar  m««  i«  Otttd  hr  1*Mi*»  (tf/fc'rf/  tn/.1  -ftytf  n/r  :  KinjiriuiPTinrrv!  .  in 
which  a  man,  lUfir/oalng  lio  had  *omo  mlnerali  containing  gold,  attempted  tha  oxtn<" 
tion  by  amalgamation  with  mercury.  He  uaed1  a  portable  furnace  (for  the  parpoao  of 
TolatfUamjl  Wy)  la  *  IDbU  room,  and  oil  wife,  who  aamtcd  liim,  »ulTcicd 

from  a  vary  null-marked  atomaUlta  and  mcrCDTtal  t-iupiioa. 

t  I it  i>  ■•  id.  with  m«H vat «1  frfini  fundKa'dn^  roemawlth  BUffCtffy  for  Uir 

pnrpoie  of  dtatrovtng  bngi  [Monneuschcin'i  ItandtnuA,  j«_  96). 

f  UoradaS  ;1    I  fron  Ihl    ruloanlaad  rulilwrfnrnrtilieialteatll  1 

»ntl,  ■fmtlltr^g  to  Dr.  Xmytar,  loaidaatl  limvo  oc<tuiT«l  from  tho  unuof«uoh  nuriporU 

itaa 
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Stonjy'n  Worm  Gakoa,  - Each  cako  2  grain*  v(  ralrwicl,  2  grain*  of  cioaaHr, 
6  gnii  iasofglufSl    ttd  () '  :un»Ui<lcr  «igac  and  water. 

Wrtirhta  Pearl  Olatiueut  Is  said  to  1*  made  up  of  3  oz&  of  whit*  preclutuu? 
ruhnr.i  innrmini  in  I  pint  nf  r.itiiUnl'it  *if.nu*I»  mil  to  tlw  inlxtnnlii  AiMM  j  Ira\ 
of  wlut*  was  «>id  10  lna.  or  olive  otL 

K*rW«  Fill* --The  r*?«ipt  for  tliw  pill*  u— r*d  t-ii  tl  ■•!  EDCEDQIJ  1 1  ■  ■ 
till*  -I  vinegar  (dilute  acetic  add)  1  pint;  di*»lvt,  odd  to  llic  resulting  jwlotwu 
manna  2  Ibh,  and  triturate  for  a  long  time  before  the  firr,  until  a  proper  cooilstcnea 
ih  a'Uiriril  ;  Uxtiy,  ilivnlt"  Mi"  ma**  intu  nlllx  *>f  1  J  |TtlD  nafh. 

Mitchell"*  ?llla.— Kaon  pill  eon  t  ami  aloea  -8  grain,   rhubarb  l'fl  grain, 

•jo*  nj  <O0  mtoi 

Many  Antiblliooa  Pilla  will  ta  fouud  to  contain  calomel,  a  fete  mercury  in  a  fatly 
divided  aUrc, 

§  833.  Mercury  In  Veterinary  Medidnc— Farmers  and  (amor* 

tit  {film:  ointment)  to  a  dangSKrai  *xtr*nt,  n*  a  dressing  for  tha 
fly,  and  vrholeralo  poisoning  of  aheep  ho*  been  in  several  instance 
consequence.*     Kthiops  mineral  and  Turpcth  minora!  ore  given  to  dngn 
when    affected    by    ttu    distemper,    worma,   or   the   mange.      Mate 
however,  it  not  very  fmpiMiitly  given)  to  rattle  by  veterinary  UUgf 
rumiiianta  generally  appearing  rather  susceptible.  10  Itfl  pobaoooa  effect*. 

J| 831.  Medicinal  and  Fatal  Dose  _  Horses.  —  Cinnabar  U*2  p 
(J  ot.),  mli'iiH   14*3  gnu*.  (J   ■  »*.)  or  more,  corrosive  anblim.ito  *13 
•38  gnu.  (2  to  6  K*aioa)|  and  »  uiudi  aa  1*3  gnn.  (20  grain*)  have  hecu 
given  in  farcy. 

Cattle— Mercury  with  chalk  3*8  to  lib"  grma.  (1  to  3  drma.),  calomel 
3*8 to  77  arms.  (1  toSdrms.)  for  worniH.  <60  to  1  3  gnu.  (10  to  20 grains) 
as  an  alterative;  Ebhfopl  mineral,  7'7  to  IM  gEm*.  ('_'  bo  -1  tin  1 

Dog!.—  Kllii-'i'-    'i   Ti  :  1 "  th  BUBtBnd  '13  to  l'3grni.  (2  to  '20  grains). 
LiSfl  to  tha  sixa. 

Fowl*.  — Mercury  and  chnlk  an*  given  in  fractions  of  n  grain. 

Hogfl  arc  ulso  treated  with  mercury  and  chalk  j  the  dose  nasally  •/. 
doea  not  exoeed  "3*J  gnu.  | 

It  may  be  rvtnurked  that  many  of  the  doses  ouottd  appear  very  Urge; 
i.iii'  writer  cannot  but  oooilta  that  20  grains  of  corn*--  mat* 

administered  to  a  horse  would  bo  more  likely  to  kill  the  animal  tluui  to 
euro  tho  diooaac. 

Man. — Corrosive*  sublimate  has  been  fatal  in  a  dose  so  small  aa  '19 
gnu.  (3  grains);  white  precipitate  liua  caused  dangerous  symptom*  in 
doaea  of  from  1*9  to  *2'G  grru.  (30  to  40  ^raina) ;  the  cyanide  of  mercury 
has  killed  a  person  in  a  done,  of  64  gno.  (10  grains) — Chrutticnj  and 
Turps  th  mineral  has  proved  fntal  in  doses  of  2'G  grma.  (40  grains*. 

Other  preparation*  of  mercury  haw   aba  been  fatal,  but  a  doubt  lum 

"  T  on*  nf  Mac  ointment  an*  naiil  to  have  t>">i  *nbl  to  fonnera  fay  *> 

dnigjrlat  In  ttoston,  Lincolnshire,  in  tho  coerce  of  a  single  year.— Taylor's  Katiml 
Juritprudau*,  vol.  i.  ]»,  17fc 
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aviated  iih  to  the  precise  quantity.  Sometimes,  also,  there  is  probably  a 
0htDli<  il  change  in  th-  flrtsttftDCt,  ft  fhti  U  [fl  mm  1 ...  :ul>U  to  lUtfi  Om 
fatal  dose.  For  example,  it  i»  well  known  that  calomel,  under  the  in- 
fltU&M  of  alkalim-  chlnridaa,  can  he  converted  into  the  bichloride — a  fact 
ffUcb  probably  explains  the  extensive  corrosive  lesion*  that  have  been 
[•mid  after  death  from  largo  dosce  of  calomel. 

§  835.  Poisoning  by  Mercury— Statistics.—  In  the  BtglitMfrOta  I 
death  returns  fir  the  ten  y«arn  ending  1892,  il  Ippaan  tlttt  tD  Rllglllill 
the  deaths  from  mercurial  poisoning*  were  40  males,  19  female-*;   of 
those,  16  males  and  IS  females  were  cases  of  tuicids,  the  maunder  were 
referred  to  aecidcot 

Thi»  effncU  of  the  different  oompomidsl  of  rnurcury  may  lm  divided  into 
(ami  u-uu/-.  vi/..,  (1)   ThOM   EAOVOd    I v  tht   (inch  i.li vi*l-_-<I    metal   W&  tin- 
non-corrosive  compounds;  ('J)  th*  ellocte  caueed   by  th«  nun   : 
pound*. 


§  836.  (1)  Effects  of  Mercurial  Vapour,  and  of  the  Non-Conoaiw 
Compounds  of  Mercury. 

(a)  Vegetable  Life.— Priestly  nnd  Bcmssingiulb  hnvr  rdiovn  that 
plant*  under  a  glass  shade  in  which  mercury  ia  exposed  in  a  saucer,  lit-t 
cxhir.it  black  Hjwts  on  the  leaves;  ultimately,  the  Utter  blacken  entirely, 
't,<l  the  plaoU  diu. 

(/<)  Anhnal  Life. — Mercury  ha  the  fonn  of  n  ':»wl  to  Boima] 

li/e,   but  it  ia  only  s"  \>\   repeated  find  intense  upj>ln  :it i-jn.      Bohah 
placed  a  rabbit  under  a  large  kIoas  "hade,  nnd  for  four  daya  expo: 
daily  for  two  hours  to  the  volatilisation  of  2  grma  of  mercury  on  « 
■and;  on  the  sixth  and  seventh  day  1*5  grrn.  was  volatilised.     On  Che 
fifteenth  d  iy  there  1U  no  apparent  change  in  the  aspect  of  the  animal ; 
5  grma.  of  mercury  were  then  heated  in  u  retort,  and  the  Yap" 
Ed  at  interval*  of  ten  hum  itm      I'oarteen  day*  afterward*  the  gum*  wero 

1  1  -nnd  ami  hwolhm,  innl  1.1  ir  :ipprtii.e  hwt  ,  the  e.ouju  h'.I  ;Y*e  winv  oIn. 
somewhat  inflamed.  The  following  day  th-v  rymptoma  disappeared. 
and  the  animal  KBUd&ad  ffaJL 

;•  nt  "(1  ;;rm*.  of  mercury  were  vol 
rabbit  exposed  to  the  vapour  nuta  a  an  ill  glass  shade.    Thy  follov 
day  the  conjunctiva  were  moitt  and  reddened  ;  two  nvarda  10 

gnu j.  of  mercury  wore  volatilised  in  the  *arae  way  j  aad  Efl  two  days' 
interval  othr-r  10  grm*.  sTSN  rolatirtad  in  tlireo^uarters  of  in  hour. 
There  was  no  h&age  uoLiceablc  in   :h-  condition  uf  the  animal, 

•T&*  dcatlit  are  r*gi«ton»l  uielcr  lh«  term    "M*/v*y,"  l/nt  the  majority  IM 
UnfBl  l»y  "  Cormivt  SuWm  • 
..  p,  728. 
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but  within  forty-eight  boon  it  wan  found  dead.  The  cause  of  death 
proved  to  bo  an  oxtravuation  of  blood  ot  the  base  of  the  brain. 

iiu  were  reddened  throughout,  and  the  lungs  coagattad.     of  mar j, 
;w  with  man,  ||  alto  roadily  RrsnrtMwl  ly  ri;  or  unbroken  *■ 

'UMindft  of  »beep  have  bMD  poivtimi  by  the  excocairo  and 
ignorant  external  application  of  mercurial  ointment  as  a  remedy  ■gainst 
the  attack*  of  parantai.  The  snoop  become  omacmUvI,  refuse  food,  and 
mm  to  be  in  [Kim,  breathing  with  short  quick  gasps. 

fa  experiment*  on  rnbbito,  dogs,  and  warm-Wooded  animals  generally, 
calivstion  and  stomatitis  arc  found  to  occur  an  regularly  no  in  man ;  so 
also  in  unmuls  and  man,  paralytic  and  other  nervous  nffoctioni  Uaro 
been  recorded. 

S  $37.  (c)  Effocta  on  Man.— In  1810*  an  extraordinary  accident  pro- 
duced, perhep*,  the  largest  wholesale  poisoning  by  mercurial  vapour  on 
record.  Tim  account  of  thu  in nx  follow*' — H.M.S  "Ti. 
four  guns,  arrived  in  tho  harbour  of  Cadi*  in  thu  month  of  IW-nary 
I  *IU  :  and  in  the  following  March,  a  Spanish  vessel,  laden  with  mercury 
for  the  .South  American  mines,  having  been  driven  on  shore  in  a  gale, 
mi  wi.t!..  i  .  'ivmiiiph"  >-;<•..■«!  bj  ha  boM  180  tow  ol  Um 
mercury,  and  this  wo*  utoivcd  on  board,  Tho  mercury  waa  first  confined 
in  Madders,  the  bladders  again  woro  enclosed  in  imall  barrel*,  and  tho 
1*  in  boxes.  Tho  heat  of  the  weather,  however,  wai  at  this  time 
considerable;  nnd  the  bladdery  having  lxsen  wetted  in  the  mm  oral 
from  tho  wreck,  eoon  rotted,  and  mercury,  to  the  amount  of  several  tons, 
was  spaadily  diffused  a«  vapour  through  tho  ship,  mixing  more  or  lea*  with 
tmd  ud  the  other  pivivUion*.  In  thn-c  mMtM  200  rota  were 
aliectcd  with  ptyalism,  ulceration  of  the  mouth,  partial  paralysis,  ami.  in 
many  instances,  with  diarrhcea.  Tho  "Triumph"  was  now  ordered  to 
1  rtfaallv,  the  [ :  w.Ti.'  removed,  and  til  ti  aadl  to  cleanse 

Hu  vessel     On  resuming  tho  Imhl  in  m  employed  was  Kilivatod. 

Tho  oflccts  noted  were  not  conRncd  to  the  offiooi  iod  Oiip'e  company,  for 
almost  all  the  stock  diod  from  tho  fumes— mice,  caw,  a  dog,  and  oven  a 
canary  bird  shared  the  same  fate,  though  tho  food  of  the  latter  was  kept 
in  a  bottle  closely  corked  up.  The  vapour  waa  very  deleterious  to  those 
having  any  tendency  to  pulmonic  affections.  Three  men,  who  bad  nerer 
■romplninod  bolero  thoy  were  saturated  with  mercury,  died  of  phtbitae; 
one,  who  had  not  had  miy  pulmonic  complaint,  woa  left  behind  at 
fiilir.iltui,  whnv  1 1 is  illness  developed  into  n  continued  phthisis.  Two 
died  from  gangrene  of  tho  cheeks  and  tongue.  A  woman,  confined  to 
l>"  i  with  a  fractured  limb,  lost  two  of  her  teeth  ;  and  many  exfoliations 
of  the  jaw  took  place. 

*  "An  Account  of  tho  Effect  of  Mercurial  Vapours  on  the  Crew  of  IIU  SsojcMy'a 
Bhip'Irtnonft,'  to  the  y«r  ISIO.'WaiY.  Trm.,  113,  1&& 
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applications  in  the  art*,  have  also  occurred,  some  of  them  under  curious 
circumstance;  «ucb,  for  exam;  )<,  [i  the  oaee  mentioned  hi  tl 
to  p.  639.     Witneaa,  again,  a   cooa  mentioned  by   Beid*V  lo  which  a 
friiuili.:,  i.Hi  tin:   mlvu.r  <•!*  tin    <»i<1    wuman,    iuhukd    Uji   t-viw:  .iln-rliim   ..; 
other  2*5  grnifl.  of  mercury  poured  on  rod-hot  ooala,  nnd  died  in  im  day 
with  all  the  symptom*  of  mercurial  poi-oning. 

Tim  metal  title  en  in  hulk  into  tin*  stomach  hn*  bten  cnnxidHrwl  non- 
poicouous,  and,  probably,  when  perfectly  pure,  it  is  eo ;  we  have, 
however,  tho  caaoof  a  girl  who  awollowod  4A  ou.  by  weight  of  til*  Uqtrfd 
metal,  for  the  purpoeo  of  proci  Ettoo—  BMfl  it  diil  »>ot  rtwt ;  but, 

in  a  faw  days  aha  si: rtVr**d  fmm  n  tromhling  and  shaking  nf  tho  body  and 

!..     ■    of     n;;..i!;i:      |:ui\.;.        Thi'M*    :  \  :.i  |  :t  ■  illi:      Continued     fill      tWt       lii'l.tlf:. 

l».it  there  wdji  nn  anlivntion  and  no  hluc  marks  on  tho  gums.     Thic  caav 
b  B  MM  one,  and  a  pound  or  mare  ha*  hern  token  without  injury. 

j  838.  Absoiption  of  Mercury  by  the  BUlh    MlMlllllJ    b  l  linul; 
dirided  form,  rubbed  into   the  »kia,  i»   aWrhcd,  and  all  the  effect*  of 
BtlTOJiBflB  roeult.    Thin  method  of  admizkifUriDfl  mercury  for  modi- 

«:i.nl  purpose*  has  long  l*>on  in  UI*,  but,  when  the  inunction  is  excessive, 
death  may  occur.     Tim?.  Lciblinger  record*  a  cnao  in  which  three  poraonn 

wore  found  dead  in  bed  ;  tho  day  before  they  hud  rubbed  into  tho  I 

for  tho  purpose  of  curing  tb».*  lUdi,  a  salve  containing  270  groift.  of 
n:c winy  lint  |y  divided. 

It  iy  djHii.:uli  wluit  pn.>|x.<rtiuu   uoikefl  in   mercury,  such  M 

wator-ffildcrs,  ifec,,  Ruffer.     According  to  Hi?t,  not  only  do  1'5  to  2*1  per 
cent,  of  tho  workmen  employed  in  smelting  mercury  ores  nfflu  acutely 
bill,  us  high  a  proportion  ax  H'7  per  i-mii,  are  slightly  affected, 

J  839.  8ymptoina  of  Poisoning  by  Mercury  Vapour.— Tho  eymptoin:* 

<>|  |><  i  mi i iik  by  DtlQOn  NlUUUfj  08  '*\  tin  tinely  dividfld  Mi't  tl,  .it-'  the 
wiino  iu  those  which  arise  from  the  corrosive  unit*,  with  the  exception  '■( 
tin-  I mml  action.  In  mild  casus  there  in  pallor,  languor,  uud  sore  mouth 
(from  slightly  inflamed  guuio),  f 0  ti  (  breath,  and  disorder  of  the  dlgStifC 
organ*.  If  the  action  ie  more  internee,  there  in  an  Inflejau&atfoo  of  the 
gum*  :n:il(  lata d,  of  tho  wholft  mouth,  nnd  salivation,  which  in  «nm«- 
tiuiee  eo  profofll  that  m  much  as  two  gftllou*  of  Sftlffa  have  boon 
eccrctcd  daily.  The  aaliva  i»  alkaline,  hnr,  a  bad  odour,  and  its  r-peoiiic 
gravity  in  the  early  stages  in  increased,  but  ultimately  ben  in-  AOBneJ  ; 
the  gums  feM  nbflrj  E&tO  lllght  iwelliny*,  which  grndnally  enlarge  and 
cooleaco.  The  teeth  that  are  already  corioues  decay  more  i  i|  .  !l.  |  they 
become  1--  <■,  .n  ■!  .ImiI;   tin-   inlUiumatory  action  may 

extend  to  th*  jaw,  and  necrosis  of  portions  of  tbo  bono  U  BO  iinunial 
0DCQB6H0Q       *  hi  r\-\>wiy,  tin:  oht«kl  lOlDCfcisieJ  fom  ndhesions  with  the 
•  Mflvhkt'a  Uotidbiith,  IVi.  ti.  t$K 
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Kurtis,  and  cicatrices  ulwats  murk  the  lew  o(  mlssUuce  which  such  on 
affection  etitaila,  Wall  lur  stomatitis  thcro  are  diMurboncca  of  the 
gMtoo-int**  inuj  total  nm  m  ui  vri.iiiuv.  v'nu  io  •.!:•■  i '.••■•v.uh,  nd 
dfturlKN  aJtuatftog  with  HWUplMon.  Conjunctivitis  is  ieij  cutuiii'Ui. 
both  in  man  ami  animals,  from  exposure  to  morcuxy  rapouis.  Tho 
further  action  of  the  metaJ  is  shown  in  its  j  to  found  ofloets  oo  tho 
i,  nnc     \  :, .,      Tim  puttal  li  aatngad  k.  hk  disposition  hi  Ei  i  xelfr 

.:Mr,    IM-1  I. MIX,     )i    tin  J.i  1   .    tl;i  M'  .it-       I'-rp!.        in      ■     .i|.d         '  I     '!»'    ID  ■,   lfc   ftltf 

iinir  ktftd  hcbOi  noises  in  the  caw,  giddincM,  fainting*,  Ac. 
J  840.  Mercurial  Tremor.— Mercurial  tremor*  may  follow,  ot*«oi». 

pany  the  above  ttnte,  or  it  may  be  tho  chief  and  m»  I 
U  specially  affects  the  ann\  jartlv  withdrawing  the.  muscles  from  til* 
Ooataolof  the   will,  fo   that  a  perwn  affected   with    UttlOttfU   trenao?  is 
incapacitated  for  following  any  occupation,  especially  thoaa  rocjuiring  a 
deliejuo  flint  steady  touch.     In  roans  seriously  affoctad,  tbfl  I  :  -ad» 

gradually  to  tin  le^s  ami  I.  whole  body  may  be  inradexL 

'I'Ik'  patient  is  no  longer  master  of  Lis  muscles — the  muscular  wyetom  w 
in  anarchy,  each  muck  ftimleasly  0  I  u  ittfog  tod  1  I  a  I  ■>  ■  fa  oV "p  D  h'Mly 
of  the  rf*t — tin  nuivt'iiiiMit  'I'  tlin  !i-m  hi'fiinii  i  in'.-M.iiii,  tin-  »]»*oeb 
stuttering,  tin   fmial  expressions  are  even  dlltot  t^imocea,  ami 

tho  sufferer  ainka  into  a  piteous  state  of  helplessness.  The  convulaive 
movements  flonurally  ceoso  during  sleep.  The  tremors  aM  accompanied 
liy  LaLui'/aWJOi  with  the  fun-  tinriN  of  other  orgBU:  the  respiration  M 
weakened  and  difficult;  dyspnoea,  or  an  asthmatic  condition,  re-ults  ;  tho 
pulse  i*  rami  I  nd  ■ton  i  pmrfs)  deepening  lyato  *?\  tho  extrenri- 

01  of  a  gmnp  nf  miiar.loM,  follows  ■  and,  lastly,  if  tho  condition  in  no* 
.iili'\ 1 1'l'J,  i in  | « t  l*-i : t  li'iiir,  iiiiii-h  ciiui  i  tt.-ii  and  >jik-  Cram  oxl 
lion.     I'rcgnant  women  ore  liable  to  abortion,  and  tho  li  oUol 

<    .         iffulnij  fioni  tmroni  bavaalao    chibtted  tratnoi  if  Hh  limba 

Tit  tlm  (AM  i.'f  tin-  "  QUUi    pOIsOQing"  00  board  the  "Triumph,"  it  ha* 
been  mentioned  that  aevn.il  ..f  the  sailor*  became  consumptive,  an- 1 
same  effect  has  heen  noticed  among  all  worker!  in  the  metal ;  it  is  now, 
hnlead,   an   arrnptod   faot  Ui;it  tin*  cachexia    Induced  iriftlismu* 

icca   a   weak   habit   of   body   specially   liable   to   tho   tuberculous 
infection. 

The  course  of  the   poisoning  ia  generally   more    rapid  vrhon  it   has 

•  A  east  of  msrcortal  tromer  (iu  B#      '.    -      A'.    A.   .:■-,  m,    Kronixnkmtum  t» 
Jfitn  im  Jahrt  1972,  W(  a,  I  "73}  is  iatercstioj;,  as  showing  tho  lriflucnce  of  preg- 
Baacjr.    -\  vonao,  iwcnty  yi"*r»  «jf  njio,  einploywl  in  tui.in     Iwrpnuil    -. 
l^'J:*,   niL'K'ui  si   i.-iiior  sad  salivation.      Duilu^  s  three  n 

trtnor oautd,  bat  sfslo  appsarad  i  tai  ib(  bad  abort**!*    ;^ii«  .i-^siu  l»^xttM|€og- 

tnd  tli*  tremor  ceaieil  tiaiit  after  fur  oonflnimient  In  Kon  Tai 

tranoi  w*»  so  rio|«nt  Ihnt  Uis  p*ti<*ut  cm  aid  Doi  w  ilk  ;  shq  slas  ha  \  but 

ultiumU-iy,  \q  ii.uiuiuit  with  galvobUui  and  otliur  rtuicdioo,  ahc  teeovetei. 
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resulted  from  the  taking  of  mercury  internally  a*  u  m  ■  ]i<  [01  imu  vfetfl 
inhaled  by  worktr*  in  the  metal,  e.?.,  a  patient  suffering  from  mercurial 
tremor  shown  to  tho  Medical  Society  by  Mr.  Spencer  Watson  in  IH7*2, 
bad  raristflfi  for  seven  yonrn  th<  inthirm  I  of  tin'  fumes  nf  mercury;  Anil 
turn  succumbed,  exhibiting  the  usual  ayxnptoniA.  Idiosyncrasy  plays  a 
considerable  r6U  ;  MM  jvrsonc  (and  especially  thoec  whose  kidneys  are 
diseased)  bear  t    nii>r<rarj   ill,  and  tiro  readily  salivated  or 

IX  liVlllciltly    dm-   r ;|»r||Yr|    el  I  ml  !H  l.illll. 

8  811.  Mercuric  Mclhide,  ITk(CIIh)3. — Thi.^.  compound  is  obtained  by 
tho  action  of  methyl  iodide  on  sodium  amnlgam  in  tho  presence  of  acetic 
••thor.  It  h  a  dura**,  stable  liquid,  of  highly  loisonoua  proportion.  In 
18G«>,  mercuric  uicUiide,  in  course  of  preparation  in  a  London  laboratory, 
cauood  two  cases  of  very  serious  alow  poiaoninp;.*  One  woo  that  of  a 
German,  agod  30,  who  was  ongagod  in  preparing  this  compound  for 
three  months,  and  during  this  time  bin  aight  and  hearing  tali  tl 
paind;  he  was  very  weak,  his  gurna  were  sore,  ami  ho  was  ultimately 
admitted  into  St.    Kuril  1  jmUI,    Fobnmry  3rd,    1865.     Hi* 

urino  wa«  found  to  1*0  allMiiiniiiiux,  mil  )m  mental  faculties  wry  torpid. 

On  tho  9th  hi:  her. mm  hoi*y,  ami  had  tn  1m-  put  under  met  hanka] 
restraint*  On  the  10th  he  was  semicomatose,  but  tin  rr  woo  no  para- 
lysis; hia  breath  wow  very  offensive,  his  pupilu  dilated;  At  intervals  ho 
raited  himself  end  uttered  incoherent  howls.  There  was  neither  senss- 
tion  nor  motion  Id  fcfeu  left  I.,  which  mi  extended  rigidly;  tho  knee 
and  the  foot  wore  turned  slightly  inward.  On  the  1  ith  he  died 
insensible. 

Tin*  <>nly  nppi'iimi .1  <■  .  1   :...t      i-.-n  .it.  tho  mitopsy  was  n  cony      li  D  1 
the-:  ■  hi  tie  hi.iin  .  i-in-  kiilin->M  tad  ii\n  iran  ilao  0 

and  thore  woro  ccchyrnoeca  in  the  kidneys, 

Tho  second  caao— u  young  man,  aged  1'3,  working  in  tho  snmo  labora- 
tory—was admitted  into  tin-  btttpHal,  rsfatoh  86th,  1880.  In  the  pre- 
vious January  ho  had  Levi)  exposed  to  tho  vapour  0J  inert  uric  uicthido 
for  ubout  1  -  '  ;  during  1  of  tho  other  aasietunt  In.  lull  ill 

and  wank,  and  complained  of  soreness  of  tho  gums  ami  loosanees  of  the 
teeth.  He  hnd  also  dSm&ssS  of  vision,  jiain  and  mines*  of  the  eyes, 
giddiness,  nausea  an  1  '.•muting,  the  ejected  matte ra  being  greenish  and 
watery.  At  tho  beginning  of  ktnea  b  ■  «ght  and  taste  became  imper- 
il— r11  things  tasted  alike  ;  his  tongue  Mil  numb  and  his  gums  air.-  n 
was  also  salivated  slightly.  A  week  before  adinUsian  bl  lofl  hi*  hearing, 
and  first  bis  hands  und  then  bis  feet  became  numb  ;  on  admission  his 
breath  was  vary  offensive,  htl  pnpUi  dflltad  ;  lbs  sight  impaired  ;  he  wuk 

very  1  leaf,   and  his  power*  «f  Sp«  and      1;  delleii'iit 

There  was  anrcsthceia  of  the  body,  and  the  movon-nt  1  f  rln   Uml 
*  SL  t  rffc,  flesjt  Afert»,  vol.  L,  ie«o,  p.  HI. 
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«lu©r>h  *'><•  *ii1i«:'*li.     EJ  1  the  ho#piftel  for  nearly  a  montl , 

with  but  little  change.  Un  April  24th,  it  was  noticed  that  ho  was  gat- 
ting  tli inn rr  unci  slightly  jnundicrd  ;  In*  moved  hi*  arm*  aimlessly  in  an 
idiotic  manner,  and  pained  his  urine  involuntarily.  1  >0  April  27Ji  he 
woe  more  restless,  and  even  violent,  shrieking  out  and  making  a  loud, 
incoherent  noise,  or  laugi  lily  \  ha  passed  hi*  motion*  and  urine 

beneath  li  Jol|  Ml  hr  WU  in  *  miim'W  *Uw — perfwtly  idiotic 

Ho  died  on  April  7th,  1666,  about  a  you  and  throe  months  from  hi»  first 
exposure  to  the  vapour  :  the  immediate  cauao  of  death  was  pneumonia. 
The  ,  H  tgpMItnfifle  of  lln-  hr.iiti  ;unl    membranes  differed  .: 

from  the  normal  state ;  the  grey  mutter  was  pink,  but  otherwise  heuithy  ; 

thoro  was  a  considerable  amount  of  cerebrospinal  fluid  ;  the  arachnoid 

;  tho  kogil  &MBTC  was  thickened;   the  total  weight  of  the 

hnun  with  medulla  was  41  nw.     The  stomach  wot  of  nnnrmoiu  sjsjaj  the 

pyramids  of  the.  kidneys  were  congested,  as  w.ut  also  the  small  intestine ; 

QBgl  showed  the  ununl  signs  of  pneumonia.* 

§  842.  Effect*  of  the  Corrosive  Salt*  of  Mercury.— The  typo  of  tho 

corrosive  suits  is  BMxearic  c  ilofl  I4  n  Dorroata  robilnute — acomiouml 

whi<h  acts  violently  wh<  :>  :nli  n'n:  I   n  I   i  ithcr  extern  nterunlly, 

in  Unjo  dcuoa.t     If  tlin  poison  has  boon  swallowed,  the  symptoms  come 

on  llffldtt  JTrtmadlately,  nnd  always  within  the  lirxi  lmlf  hour;  tho  whole 

duration  also  is  rapid.     In  30  DaM  collected  by  F.  A.  Kalck,  11  died  on 

the  first  or  second  day,  and  1 1  on  tho  fifth  day  ;  bjo  that  0 1  per  cent  died 

1*1  days— the  remainder  lived  from  *ix  to  twefttpeix  daya,      Tho 

shortest  fatal  casfl  on  ree»»nl   :     11  <■  <  ■■!! itm mi i h-.»i t-*l  t>»  hr.  Taylor  by  Mr. 

Wolch  ;  in  this  falfrlfjH  tin;  BID  di<  ■»  fi-Mn  an  QnkDO>  tj  within 

hnlf  on  hour. 

In  the  very  act  of  iwallowing,  a  strong  metallic  taste  and  a  psi 
sensation  of  constriction  in  tin*  throat  are  experienced.  There  U  a  bon- 
ing heat  in  tho  throat  extending  downwards  to  tho  stomoclu  All  the 
mucous  membranoa  with  which  the  lolution  comes  in  contact  are  attacked, 
-lin  veiled,  ;ui<l  whitened;  10  ihni,  OO  tooJdftCj  into  the  moulh,  theapp**r- 
aacc  hue  been  described  ne  similitr  to  Unit  produced  by  I  lie  recent  uppli- 
cation  of  »ilvor  nitrate.  The  local  changes  may  bo  p« 
tcduma  of  the  glot:  i>ath   through  asphyxia.     In  a  few  minutes 

violent  pain  is  felt  in  thn  stomach;  so  much  so,  that  ihi»  Pilferer  is 
drown  together,  and  is  in  a  fainting  condition  ;  but  alien  -  *se» 

in  width  pain  lion  been  absent.     There  are  nausea  and  vomiting,  the 

•  St.  Barth.  H<*p.  R*p»tUt  rel  1L  p.  211. 

t  The  clfocU  011  animal,  art  similar  to  lliow  on  num.  \{\. -Imrd  Mewl  k»tc  a  dog 
with  bread  3*8  grnw.  (dO  gralnnj  or  oorroatn  xubllinaio:— '*  Within  a  qrarlsr  uf  so 
huui  lin  (.11  ini.li  ii  1  il»ln  rnnvultioni,  casting  np  friijcniTly  1  vtaeM  frothy  omens, 
etery  time  mere  and  mors  bloody,  till,  lir*d  and  ipant  with  ihia  liari  WTlos,  h«  lay 
down  quietly,  iu  it  were,  to  deep,  but  died  the  next  morii 
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.•In:  id  ujrii  })1(kh1  ;  after  the  vomlttngfihen 

U  ^UrLplli;  ,    In  :■      ■  ir   iiH'liini'  :in-   l" : « ■  i  i  1 1 « - l  1 T  ;  -.    l-l.K.ls.'        Til''   trill 

ture  of  the  body  :<:■  nation  ig  difficult,  and  tho  pttln  sraalJ, 

frequent,  and  irregular.     Tho  urmc  ia  generally  scanty,  and  sometimes 
1  u'lplotyly  supprr*sod.t     »Somntim«  there  ia  profuse  hwuiurrhuge  fiutii 
tho    bowel,   atomach.   Of]    Of&Cl    BWCOtU    BWinl'nuic,    and    »u*'li    im-c*    , 
accompanied  by  a  considerable  diminution  of  temperature.     In   a  com 
ttOMdtd  bj  Lttwy,;  after  a  low  of  Mood  by  vomiting  and  diarrhora,  the 

tampantan  nDh  to  M"4\    Tin?  pntientdSei  in  a  *tau  of  colla]>.-<< 

inncnaibility,  nnd  death  i.»  often  preceded  by  convulsions. 

3  £43.  Two  rernurknblo  cosom  of  death  from  the  external  iue  of  coxto» 
•We  Kiihlfmat*  an  recorded  by  AndHMOt  in  OfaktlMnt,  MOl  lining 
conxwive  bubliiimUs  wiw  rubbed  into  the  okiu  of  two  girl«,  scrv;t:i 
order  to  euro  the  itch  Dm  one,  during  lb*  inanetKoDi  icmplaS&ad  of  a 
burning  of  tho  nkin;  tho  other  alao,  n  little  while  after,  suffered  ill  the 
rum  wiy.  During  the  night  the  *kin  of  aaab  iwollad,  raddraafl,  urd 
became  acutely  poiufuL  There  were  thirst  nnd  vuimuir/,  but  no  dianluw. 
On  the  foUovfag  day  there  wae  an  eruption  of  blcbe  or  little  bti 
Oft  tint  third  day  fturj  t.  "fta,  tent*]  >  '  F,  and  diminution    •! 

the  renal  secretion;  on  the  fourth  day,  foetid  breath,  stomatitis,  h 
mtheaia  of  the  body,  and  a  feeling  of  "pin*  and  needle*  "in  tho  hand* 
nnd  foot  TO*  noted.     Tho.  fifft  gtf]  died  in  the  BUtUk  ■  »  the  fifth   I  >*• 
fully  conscious;  the  other  died  on  the  sixth.     So  also  Taylor  §  givr 
Que  of  a  girl,  ugixl  9,  who  died  from  the  effect*  uf  mi  idc-holi.    eOjlltiorj 
of  corrosive  aubliuutc  (etrcngth,  80  srnina  to  the  os.)  applied  bo 
acalp  08  a  remody  for  ringworm.     Tim  MM  author  ||  further  quote*  the 
Of  two  hmthnrx  who  died — tho  on i>  on  the  fifth,  the  otlu  1   OH   ine 
eleventh  day — from   the  cfl'ectn  of  absorbing  corroaivn  Mihlim.ita  Ihl 
the  unbroken  lUn 

g  W4.  The  Nitrates  of  Mercury  wre  pedaon*,  but  little  (if  ut   all) 
inferior  In  corroeivo  action  to  mOKOri*  chloride.    Death  has  ran 
from  both  the  external  and  internal  uee.     Application  of  the  D 
on  cecharotic  to  tin  .m  one  caao,1f  prodnood  all  Uu  eynptome  al 

mercurial  poisoning,  but  the  woman  recovered  ;  in  another  case,9"  r-  w* 
mt  a  liniment  caused  death. 


*  Tho  mixture  of  blood   *rff  1   the   etacuation*  U  more  con«Uiitly  obsartol  tfl 
poieoninji  by  coiroolvo  sublimate  tliau  m  poLaonlnj{  by  ftBHotc,  copper^  or  Id«1. 

ntili  i  hy  Di.  \V»prl«r  (Ouwr'H  IPocJuntrtir  :*4ft. 

p.  30),  *  youth,  aged  17,  *\ndlow»<i  n*fl  grmt.  (S  dim-titii*)  el  th.  pofam    fcTo  pans 

vm  •Tfen«ooe<l  "xi  nteeVOn  o|  ths  »M ,:i"<  tfl  the  rixth  d»y,  and  ihirnig 

tliu  Ukt  ilrvo  ilayii  or  life  do  urine  wan  atcMctl. 

:  r«ric}j<khrutAt./*rftr.  J/orf.,  1W1,  vol  L  p.  W, 

I  (^p.  c*  II  PflWfM,  1843,  p.  394. 

t  JT/rf.  f7as-tv,  70!.  44,  p.  I0M.  "   JW»».  MantAiySourMf,  WW,  p, 
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•  ■■!."'    "■  intaatUy,  thu  ajiuplonu  are  •eareely  different 

from  tlio&e  produced  by  uurrueivo  sublimate.  It  aeema  an  ouliVvly 
vehicle  for  criminal  poisoning,  yet,  in  tho  cooc  of  #v-  v.  -fi,  5w*M 
lt  Leicester  Summer  Aaaixea,  1W7),  a  girl  wan  proved  to  have  put  a  aol«- 
lion  nf  nitrate  of  mercury  in  aoiuo  cliainuuiile  tea,  which  hid  bMD  I'm- 
acribed  for  the  prosecutrix.  The  uauacoua  taato  prevented  a  fatal  close 
tafcOO  ;  but  tin.   pmpkfBI  «i  re  ftcrioua. 

5  646.  Mercuric  Cyanide  iota  Ko  I  ■NUMB  very  similar  to  that  ol  corro- 
aivo  aubliinate,  1'3  grra.  (lb  Bl  tO  grain*)  in  one  case,*  ani  turf 

half  tho  quantity,  having  deatroyed  lif> 

$  y  47.   White  Precipitate  (nmmoniated  mercury),  a*  a  poiaon,  ii 
Uut  of  fourteen  com*  collected  by  Taylor,  two  only  proved  fatal;  one 
tho*-  brand  the  latgeat  of  ■  trial  for  ruiunW,  Urg.  v.  Moore  (Lewes 

Aaeicca,  1660).  Tho  ruccte  produced  are  vomiting,  purging 
a*  in  oorrocivo  eublimate.}  Other  preparation*  of  niere-ury,  auob  a* 
red  iodide,  the  nemilphldn,  anil  even  calornel,§  have  all  a  mora  or  law 

11  ileum*  |»»;  -Hi  nu.    u-t  jimi,  .mil  hut  <•  »:.m 

§  846.  Treatment  of  Acute  and  Chronic  Poiaoning.— In  acute  poiaon- 
ing, vomiting  usually  thrown  o£f  some  of  tho  poiaon,  if  it  haa  bean 
lowed ;  unci  the  beat  treatment  aeeraa  to  ba,  to  give  copious  albuminous 
dziuko,  auditor  example,  aa  tho  white*  of  eggs  in  tratar,  milk,  and  the 
like.  The  vomiting  may  ho  encouraged  by  aubcutnncoue  injection*  of 
apoinoorphine.  The  after-treatment  should  bo  directed  to  eliminating  the 
poiaon,  whieh  is  moat  safely  effected  by  very  copious  drinka  nf  diatiltad 
water  (buo  "  Appendix  *'>. 

The  treatment  sof  alow  poisoning  w  mainly  eymptomatie  j  medicinal 
dosca  of  xiuc  pho*phi'h-  ■•■■-■hi    ■•>  h-.iv-    I  1  ■  nifrcniU  tremor*. 

I'.i     ■     :iciihIi1i  .i!:-n     mppUM'd   Ur  iti-Mftl  till*  i   ,  i  ■;. ,  ii:il  i- m     if    D  MB  I  ID  I  V. 

$  5*49.  Poat-niortein  Appearances.— Tho  pathological  effect* *cen  after 
chronic  poiaoning  are  too  various  tobadiatllUttra.  In  themuaeumof  tho 
Knyid  College  of  Surgeons  than  tl  (Nm.  2559)  the  portion  of  a 

1  from  a  lady  aged  7 1.||    Thia  lady  had  been  accuatouied  fur  forty-three 
ycara  to  talco  a  grain  of  calomel  ovory  night;  for  in  aho  did  not 

■uflcr  in  ttttltfa,  baft  nltimntnlyabo  became  emaciated  and  cachectic,  \wth 
anasarca  and  albuminuria.  Thy  kidney  a  were  fouud  to  be  granul.ir,  and 
the  mucous  membrane  of  a  great  part  of  the  intcetioo  of  a  remarkable 
black  colour,  BIoUKmI  uith  patches  of  u  lighter  hue,  proaontmg  aoniewhi 
the  i:>[n';innce  of  a  toad'a  bark.      From   fchfl  portion  of  colon  prom 

•   Mi;, la,  1.  J>.    ....  .  I     I   DlCtta*  0,    B,  417. 

t  Soo  Dr.  Tb.  Stovanaon,  "I'oiioiiing  by  White   pMcipltalo,"   Otp*  Uz 
faporU,  vol.  xii.  p.  lift. 

|  ScUd  quotes  *  uuc  from  H&uclt,  in  which  a  father,  for  &■  piirpvw  of  obtaining 
In  alliance  money,  killnl  Uic  cluM  t<y  calomel. 

I  Path.  Soc.  Tra**.,  xvlll.  III. 
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mercury  was  rendily  obtained  by  moans  of  Rpintch'x  Ittfc      Tin1  black 
depodt  is  in  tlm  Hulmiucnsit,  ainl  it  is,  without  duubt,  mercurial,  ami  pro 
bably  mercury  eulphide.     In  acute  poiaoning  (especially  by  the  corroeixc 
aalu)  tlio  change*  are  great  n  ,;.     After  rapid  death  from  eorro- 

«vo  sublimate,  tha  eaeharotic  whitening  of  thn  month,  throat,  and  fillet, 
nlivady  dieedbedg  will  boaecn.  Tho  mucous  membrane  right  through- 
out,  ffom  mouth  to  arm*,  b  more  or  Icjm  affected  and  destroyed,  according 
to  tho  doio  and  concentration  of  tho  poison.  Tho  usual  nppearuncee  In 
the  Ktonmrh  are  tho«e  of  intense  OOBgBltfon,  with  rcrhyttKwy,  imd  poi- 
tioua  of  it  may  be  destroyed.  Sometimea  tho  coats  are  very  much 
blackened  ;  this  10  probably  duo  to  a  coating  of  SOlphldi     il  mercury. 

In  St.  Ccorgo'o  Hospital  Museum  (Scr.  ix.  43,  y.  337)  than  i*  a  stomach,  rather 
largo,  with  thickened  muoouf  coat*,  and  h*vin>;  an  the  DUeoU  IDOM  *  writ*  Of 
jicrallfl  black,  or  1  >!/*■  1-  bfOWfl  ISOU  Ol  dfOOtltj  it  we*  di-rivnd  RrOH  I  MtStSl  who 
died  from  talciufl  corrosive  sublimate.  With  the  «voro  changes  mentioned,  per 
for* lion  is  raic*  Id  tho  lauetiiic*  thoio  *ro  found  hypem-mia,  oxtravautioc*, 
lijowiiiiiif  of  tho  umiMiuji  tiiriuliiMM-,  am!  utln'i  fliiiiiKfM.  Tin  avtiim  ||  puitkulaily 
Intense  about  tho  on- cum  and  sigmoid  flexure  ;  in  ono  eaw.t  Indeed,  thorp  *al  Uttifl 
..inatnry  i.-lu, <*«  .1  lh.  .toiiiarli  or  of  th«  fti*nt<'i  portion  of  the  inttwtmo,  but 
tho  whole  turfaco  of  the  emoum  wee  of  e  deep  block  red  colour,  and  there  wero 
patchen  of  MloiiKhiiiK  in  the  coat*.  Tho  kidneys  aro  often  swollen,  congested,  or 
inflamed  ;  change*  in  tho  respiratory  organs  are  not  constantly  aceo,  but  in  a  majority 
of  the  warn  them  have  been  redness  and  BWclliuKof  tho  larynx,  tricho*.  suilbnu 
and  aomctlmoi  hcpali»*tlon  of  imu  :  rpaH  inns  of  the  hug. 

In  St.  Ooorge'a  Hospital  Mmeurn,  there  aro  (from  a  patient  dying  in  tho  ho*; 
{■reparations  which  well  illustrate  what  pathological  change*  may  bo  expect  i  to 

any  oaac  aurviviiitf for  a  few  .Lay*.    Tho  rntinnt.waa  Francis  L ,  ag"!  45,  admitted 

to  tho  hospital,  February 1.7,  1912.  lie  tuuh  ;t  •<uuutUj  olaniwivi?  niUuualc  »prc*4 
uu  lirtaxl  and  butlur,  was  immediately  sick,  aud  was  unablo  to  take  aa  much  a*  ho 
had  intended.      Tho  stomach-pump  ami  attafl)  nm  aaad     On  thu  follow- 

ing duy  hia  mouth  wo*  aero,  and  ou  Marvli  let  hia  rialon  wo*  dim  ;  hla  mouth  wa« 
drawu  ov«r  to  the  right  «id<-,  and  he  loit  power  ovor  tho  left  eyelid,  but  ho  had 
no  pain  ;  he  passed  soujn  blood  BM  the  bowel.  Ou  tho  2nd  ho  poased  mnch 
Wood,  and  waa  tuliretcd  ;  still  no  pain.  On  March  4.  ou  the  evening  of  tht 
alxlh  day,  DC   i-xpnwl  ;  he  ww*  drowsy  during  tho  laat  day,  and  pawd   wamt) 

evacuations. 

Prap.  i  kt,  Baft  \x.,  •hows  th»  pharynx,  oesophagus,  and  tongue;  thin  D  aloataV 
tion  ol  tho  tou»il>,  and  librinoua  rxmUtioii  nu  tttSJ  fillet.  The  etomar.h  {Ufbf  100) 
shows*  large  dork  eloujth,  thiceluchco  I  una  thl  canllac  Dllraaltj  i  tbu  uiai'KUjaur- 
roudlDg  tht  iknuih  »•  thickened,  uleoratad,  and  IrTejridar  In  shape,  tho  lubmilcoai 
Liosue.  to  somo  extent,  being  alao  thickened  ;  therH  in  nbrlna  In  tho  Ileum.  phiryn.T, 
and  part  of  tho  larynx.  Tin  ;irfir.n  extended  to  the  wh"»l<'  ntt.  .inn  th<  rertnrn  In 
prep.  145a,  30,  is  soon  to  be  thickened,  and  ha*  BS&eVQU  a^lohfl  ufvltuaed  Abrfini 

It  is  a  curious  fact  that  tlm  I'^Lcrmi!  n\\\  Ucstloa  "I'  uldimate 

causes  intlnmmatory  ohnngca  in  the  alimcntftry  canal  of  nearly  tiic  tsainc 

intensity  ae  if  tho  poiaon  had  been  nwallo wed.  Thua,  in  the  caao  ol  the  t  n  0 

girls  mentioned  ante  (p<  M7),  I  lie-  re*  waa  found  an  inUnite  in:  nvot 

*  Th»n«  in  only  ono  case  of  perform i<  ■  DO  HDOrfi 
1  Xenorf,  3*46,  p.  700. 
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the  ftfomach  and  inloitiuca,  the  tuucoua  tUmoa  Icing  acartetred,  awollca, 
and  with  numoroiw  fxtr.tYaaationt, 

|  SCO.  The  effect  ol  ttu  dtMfa  of  mercury  art  aittilar  to  tlio  prtcad- 
iajC;  in  lb*  few  comb  wUoh  hVN  l>o*n  recorded,  there  haa  beer;  intcrux 
r*<u*ifttt,  anil  influmtnuuon  of  the  stomach  and  intestine*,  with  natcaea  of 
wcbjiwwU.    White  iirrripitati\  cyanide  of  mercury,  mercn  .  and 

mercaroua  sulphide  [tup  ol)  bun  il  (auaed  iuluunniation,  mow 

fir  U    -  inHino,  11/  |hi  ui'-r  .ti;i  il  l.r.n-:. 

$851.  Elimination  of  Mercury.— The  iiuoation  ol   Bu   ■  i'-urnd*  by 
h  imii  in  1  /I'd  ia  of  the  rtr»t  importance.     It  would  »| 

ccrtaii  .  t  m;  Bm  l-ody  for  soma  tim<-  ia  u  in.H'tiveaUlo, 

then, from  some  change,  be  cam*  i  U ■*■  IbOttfOI  U  DOB  .indahowiUaaTocta,1 
Voil  MUiit'H  ill 'I  meroaiy  combine*  with  the  album  inou*  bodiea, 
aeparalui;;  BpOD  iln-ir  oxidation,  and  then  baoommg  free  und  ucti 

Ullmann}  found  moot  mercury  in  tho  following  order :— Kidneys,  Hi 
aplaan,  a  amall  quantity  in  tho  atoroach,  no  km  m  anal]  int*§- 

tim>  hm  nu  in  the  larg*  inUat...  le qnantftfa*  lp  tho 

haul  .nit]  tkaJtl  il  inthahlDgBj  but  no  mercury,  wtitn  Ui* 

doac  wo*  imoll,  in  brain,  the  salivary  gland*,  alxlomtnal  glaniis  thyroid 

glands,  tho  bile,  or  the  bonon. 

The  main  ohtrmaj  by  wh'vU  \\\  <v  >.;\  mercury  roavcioutof  the  body 
ix  the  Vidiieya,  whil.U  inm  ini;il  ntmpoum!*  of  mnU  ■■•■Iiihilily  ire  in  graat 
part  excreted  by  the  bowel.  A.  Qyusenj  afta  axpazfmeoMiif,  with 
mercuric  cbbzkU  (giving  015  to  '16  grm,,  with  a  httlo  morphia*  hydro* 

iiCe),  name   tn  the  COBehulon  thai   It  could  hii  ileii'rtptl  ::i  the  urine 

■  iiom-,  .mil  ia  tin:  nltn  about  fotn  boar*,  tit'!  ..inten- 

tion; he  considered  that  tin  -  li:. ii<;.-, .!•>..  wnatiniahed  in  twenty  fear  hood 
From  tho  body  of  n  hound  that,  in  tho  courso  of  thirty-one  day*,  took 
:•  grms.  of  calomel  (ft*368  H  /1   In   Bight]  "  ilwmt  i*4   per 

«cnt.  of  the  luhstancc  waa  recovered  on  aoalyaia; — 
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'  Tvaon  giro  a  marc.  lint,  i  gr*in>,  ruul  afUrwardj  5  grain*  of  corroaive  luttimat* 
twiee  *  <Ur~  ;  at  the  end  of  fourteen  day.  Is  I  1  i  .it  of  urine  uo  mercury  traa  doteeetd, 
bill  u  Qm  ''"d  of  tbrre  ir<r.h>.  it  w.w  found. 

iv,;..  n,  ".'■.....  A\  H67,  lT..  1392.  U.  941. 

g  Jmm/rJ  df  T4*A  *  A  .  i*7'i.  No.  5,  j»  600      On  trw  n*]»rallon  ol 

BV  rpDfJ  bj  tbl  Bfte*|  •?»»lio  Salkoirfky  U  Vlnhott*4  -J'Wifr,  1S66. 
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ThU  equal*  1*9  of  metallic  mercury.*  Thus,  of  tho  whole  2'2  grin*. 
of  mercuric  uulphide  separated,  over  95  percent  wa*  obtnii.<  4  ban  flw 

Tliia  case  w  of  considerable  interest,  foi  there  are  recorded  in  toxico- 

1  ...i<-:. I   tatftti  IM  I   !•  H    EMMOH  Ol   IIM«I<  i.l. to I   mitcii rial  ]..■!. Hihiiv^  l"  "'Inch  no 

poison  had  boon  dofawtwd,  although  there  was  ample  nvulencr  t.hnt  it  am! 
item  idndoMvind  bj  9m  nwutb,  Ed  vet  cnse*,  it  i«  proMbla  tb.it  the 
whole  length  of  the  intestinal  canal  had  not  been  examined,  and  ttu 
analysis  failed  from  thin  muse.  When  (ns  not  unlr-'Ji-irly  I,:  j.nfln*) 
t)  <  r  n-rc'irinl  jKitium  Inn  BPtftfftd  hy  ih«'  «dnii,  il  [|  ftvMftOt  ih:ii.  ft*  BDKHt 
likely  localities  are  the  urine,  the  liver,  and  the  kidneys. t 

In  a  ciwo related  by  Vidul,*  tho  TAqoat  2Mb  '7  (or  notation  of  mercuric 
nitrate)  wu  ordered  by  mistake  instead  of  :\  liniment       Al'.h  • 
nally  applied,  it  caused  wiliviil i' n i.  profON  dfaflrrhwa,  and  death  In  nine 
day*.     The   whole    of   the   intestinul   tract   waa   fovuid   inflamed  with 
extravasations,  and  mercury  detect .•  Ittt 

I  B  any  caee  of  external  application,  if  tatfa  "nmw  oMncUj  fmm  the 
poi*XB,  W  IdODM  of  iU  presence  will  prolmbly  l>o  found  ;  but  too  iiimli 
stress  muat  not  be  laid  upon  the  detection  of  mercury,  for,  as  Dr.  Tuvl-i 
say*,  "  H"othiag  is  more  common  than  to  discover  trace*  of  mercury  in 
the  Btomarh,  IimwcU,  Yivht,  kidney*,  01  irtJinr  nr^m*  "f  a  di-sd  body"§ 

§862.  XtttS  for  McTCUiy.— Men-iiry.  in  Nftbinutioij  unl  in  the  *nli.l 
form,  18  most  reudily  <1- ■  |   nlxffig  the  mitotan"    hlfattftttj  with 

dry  anhydrous  eodio  otrbonftte,  ttWifcBfa|  th<  ftiXtOM  to  n  glass  tulx\ 
jrnlrd  nt.  one  *n<l,  ami  applying  boat.  If  mermiry  he  present,  n  ring  of 
minute  globule*  condenses  in  Bktood  ptli  d  tttt  tab*  If  the  quantity 
ofmorenr,         [ft     v  to  be  vn  .  hc:>1  L<>  modify  the  proeoa*  by 

Utag  a  subliming  otU  (j..  308),  *sd  thus  obtain  tho  sublimate  on  a  circle 
liin  ^fliw  in  a  rrmvenient  form  for  mieroscopinil  a      [f 

there  is  any  doubt  -\hcthei  the  globules  are  those  of  mercury  or  not,  this 
Ikj  ronolvci  bj  potting  I  fctgment  <>i  iodine  on  1 1* *-  lOWSJ  dine  of  tho 
KiiiiHming  ceil,  md  Ebsa  a  oplstlag  it  by  the  disc  wWcb  aontal&i  th« 
fmhllmate  (nf  coiiiwp,  the  supposed  mereurial  surfneo  must  be  undermost) ; 
•mi  pl.ieing  the  roll  in  n  matiu,  I i -rr  1  i t  phec,  after  n  time  the  scarlet  iodide 
is  formed,  and  tho  idontiJicatiou  ia  mnplete.  Smiiluriy.  n  k'Iu  .•  tube  ■-■  *i • 
earning  KB  ill  dftflOBo!  BMfltlllfi  Efag  "f  DMHQxJ  810  08  MftM  Of  corked  up 

i\iili  a  ctjitel  ol  lodiBftj  ud,  alter  ;i  Cm  1i"uj*s,  the  yellovi  i^lide,  chanR- 

■   EUedCNT,  Id  lluebnor'i  X«Wi  JUpert./.  J>hat*u,  Bd.  IvB,  3,  26T,  l*«. 

t  A  woman  died  from  tbe  effects  of  a  eorro«to  miWimftt-  lotion  sppUed  bf  * 
<iaaok    1-'  •»  VOUBJ   it*  bor  leg.    Tim  vrrittr  fom.  i.  Iu  the  utoaiaoh,  but 

avparitdd  »  BUlUf  Jinmcf  -i  -■;  \.l\-  m  ■■:m  Eton  UmUtst;  ;ue  uriue  and  iutesUaca 
were  not  «<*nt 

I  0SB.4U  5^.,  .nniict  iH-ii. 

S  Taylor,  .VeottoJ  /sripnkCflw,  I.  p.  389. 
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ing  to  acarlst,  will  become  apparent  There  am  low  (if  ibt)  u«U  of 
greater  delicacy  than  this. 

Mercury  in  solution  can  bo  withdrawn  by  acidulating:  the  liquid,  and 
then  uiaorting  either  simply  a  piece  of  gold  foil,  gold  wire,  or  bright 
copper  foil;  or  el**,  by  a  galvanic  arrangement,  mich  a*  iron  wirw  wi 
round  a  gold  toil  |  .itturhal  U*  a  n«l « {  i,  lastly,  )>>•  tbe 

aid  of  gold  or  copper  electrodes  in  connection  with  a  battery.  By  Any  of 
these  method*,  mercury  u  obtained  in  the  metallic  aUte,  aud  the  me  1*1 
with  It*  01m  can  be  plsced  in  a  subliming  cell,  and  globules  deposited  ami 
ideutified,  as  before  deecribed. 

Thn  Procipltoting  Ecagonta  for  mercury  are  numerous :  a  solution  of 
stannous  chloride,  hosted  with  a  solution  of  morcury,  or  any  combination, 
■r  soluble  or  insoluble,  reduces  it  to  Lho  metallic  slate. 

Morcuroua  Salts  in  solution  yield,  with  potash,  eoda,  or  lime,  a  black 
pracipitalo  of  mercuroua  oxide.    Mercuric  Salta,  a  bright  yellow  uteri  pi- 

tat*  of  mcrruric  oxide. 

Mercuroufi  Salts  yield  block  precipitates,  with  sulphides  of  ammonium 
and  hydrogen.  Mercuric  Salts  give  a  similar  reaction,  but,  witb  bqI- 
ptm  retted  hydrogen,  first  a  whitiih  precipitate,  paasitig  slowly  throogh 

r.-tl  I"  liU'W. 

Mctcutous  Salts,  with  wlutiona  of  tho  cliloridce,  give  a  white  prr 
Ute  of  calomel  j   tho  Mercurio  Salts  yiold  no  j  under  similar 

eircunutoncos.  Mercuroua  Salts,  treated  with  iodide  of  potassium,  give 
a  green  menrurou*  iodide  ;  Mercuric,  a  sou-let. 

J  853.  The  Detection  of  Mercury  in  Organic  Substance*  and  Fluids.— 
I.ii'lwig's  prooeet,  pnffamalj  described,  is  Covad  tn  bttotlos  tho  beet. 
Fluids,  nob  aa  urine,  must  be  evaporated  to  dryness,  and  then  treated 
with  hydrochloric  acid.  Such  organs  as  tho  liver  are  cut  up  and  boiled 
in  20  per  cent  HOL  Distinct  evidence  of  mercury  in  the  liver  has  beta 
obtained  on  a  piece  of  copper  gauze,  in  a  case  where  a  child  bad  bteo 
given  2  grains  of  oalonu-I  before  death.  "  Four  ounces  of  the  liver  wet* 
treated  with  hydrochloric  acid  and  water,  and  a  small  piece  of  para 
copper  placed  in  the  acid  liquid  while  warm,  and  kept  there  for  I 
firu  .i.-lir  In  ura.  It  acquired  a  alight  silvery  lustre,  and  globule*  of 
uiercurv  wore  obtained  from  it  by  iniblimulion." 

To  dotoct  tho  cyanide  of  mercury  may  require  special  treatment,  and 
Vitali  *  rceommonda  tho  following  process; — Tl.  ^cidihed  with 

tartari  •  iflU  md  neutralised  by  freshly  precipitated  OaCO,;  ft  alight  exci.es 
uf  liydrie  sulphide  is  added,  and  the  fla*k  allowed  to  rent  for  twenty-four 
hours  in  the  cold.     Then  a  further  quantity  of  81L:  b  added,  sum!  a 

it  of  hydrogen  passed  through  the  Liquid;   ■  u»  <iftiuent  ga*  i: 
niiili'  t->  babbit  through  a  solution  of  bismuth   nitrate  in  dilute  nitric 

•  L'Oron,  aii.  181 -IPC, 
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acid  (for  the  purpose  of  absorbing  8II2),  and  then  through  aqueous  potflah 
(to  absorb  HC1) ;  in  the  first  flask  the  analyst  will  separate  ud  identify 
mercury  eulphide,  whilo  in  tho  Iii&t  flask  there  will  bo  potaasic  cyanide, 
which  will  respond  to  i.ln-  .1-  :al  :■■  is. 

In  those  casea  where  no  apcci.il  search  is  made  for  mercury,  but  an 
acid  (hydrochloric)  solution  is  ticutod  with  culphurotlcd  hydro^-n, 
ury  is  indicated  bf  flu  presence  of  a  black  precipitate,  which  does 
not  dissolve  in  warm  nitric  ami 

The  further  fecttMBt  oi  the  black  sulphide  iiny  he  undertaken  in  two 
vtyi  :— 

(1)  It  is  collected  on  »  pnrcelatfl  dt-di,  with  thfl  :nMii i< in  d  B  Uttlfl 
nitric  acid,  and  evaporated  to  dryuews  in  order  to  destroy  organic  umtU'i 
Hydrochloric  and  n  fow  (bopl  oJ  nitric  add  m  next  added  ;  tho  action  i* 
aided  by  a  gontlo  hwit,  tho  solution  finally  ovaporated  to  dryncu  on  the 
water-hath,  and  the  residue  token  up  by  warm  diltillcd  water.  The 
solution  is  that  of  a  pcraalt  of  mercury,  ond  the  mercury  can  be  separated 
by  electrolysis,  or  indicated  by  tho  tosts  already  detailed, 

(2)  The  other  DTtTlOft,  and  tho  most  satisfactory,  is  to  mir  tho  mil- 
phide  while  moist  with  dry  carbonate  of  soda,  nuiko  it  bto  a  pellet  which 
will  easily  cnt«  r  ■  nd  acing  or  aubliming  tube,  dry  it  carefully,  and  obtain 
a  sublimate  of  metallic  mercury. 

A  neat  method  of  recognising  mercury  when  deposited  as  a  film  on 
copper  has  been  prupuaed  by  E.  Brugnutulli  ;*  the  COppW,  :iftor  bcinjt 
washed,  ia  transferred  to  a  glass  vessel,  and  a  pOMdvn  tidj  DO  which  a 
drop  of  gold  chloride  aohiMun  haa  been  placed,  adjusted  over  the  dish. 
Tin-  whole  1ft  heated  lrj  a  water-kith.  The  mn  n  y  npoOT  reduces  tho 
gold  chloride,  and  gold  Is  deposited  as  a  bluish- viulct  stain  j  ^5  mgrxu. 
meivviry  inny  by  this  tost  bo  Idttfctfi 

Of  speei.i.    Mi.iln.tU   for    tho   separation   and   detection   of   mercury, 

Ludwig's  t  is,  without  a  doubt,  tin    best    win  1     ■  1      ok  DftifcfeBB  have  to 

■  :iii  with  ;  tl  ii  i.nclv   I n- ul«d aolid  aubeUnoea  arc  boiled  for  eomo  hours 

hydrochloric  acid,  strength  20  par  cent ;  then  tho  liquid  w  muled  to 

rtO",  and  jionwir  chlorate:  added  in  half  frrammn  quantities  11nt.il  the  dak 

1 1  Ijecorne*  clear;  the  liquid  ia cooled  and  til 
on  the  filter  woohod  with  water.     To  the  filtrato  b  grmi.  of  sine  dust  are 
uMi-i.   ad  the  liquid   ii  violently  ahftken    fi  I    tecOfid 

portiun  is  after  wards  added,  and  also  vigorously  shaken.  After  HfDiO 
hours  the  clcai  Liquid  is  separate  1  bom  Um  d&Cftfid  the  zinc  wn/ihed, 
firat  with  water,  then  with  a  little  coda  solution,  and  tinally,  again  with 
water.  The  *inc  11  oowoollMCed  on  a  glaan-wut  filter,  treated  wit.h 
.lute  alcohol  to  .  and  dried  by  -  I  stream  of  US, 

•  OmmMVj  six.  It&  lit 

t  ZiiL/.r  3*9,  L  405;  OH  .  Oil. 
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Xhc  sine  la  put  into  a  combustion-tube,  the  tube  being  drawn  oat  i 

1  -ipillary  extr*raity,  and  a  combustion  made,  the  mercurj  colloctinj 
n  the  capillary  pure.     It  i»  \  n*rn**ary  refinement,  should  the  tine  bo 

'. ;  liuiuatedwHI  itno  Dforjpuk  uitta  tepMktheoocna^ud  o-taln 

aa  follown :-  Kimt,  the  xino  dust  on  which  nnj  mercury  present  hoe  been 
deposited,  than  a  ping,  of  eebestoe  ;  next,  tome  cupric  oxide ;  and  lastly, 
tome  pure  zinc  dost.  Ilondcyimki  *  prvferi  to  use  copper  rather  than 
lino  ;  for  ho  eaya  that  zinc  eu  frequently  oontaina  cadmium,  which  Uttor 
metal  aloo  kitc*  a  mirror,  eo  that,  unices  the  mercury  is  afterward* 
identified  by  tin  may  be  canted. 

» J.  Estimation    of    Mercury.  —  All    pharmaceutical 
containing  mercury,  aa  veil  aa  the  sulphide   pn  the  wet  way, 

and  minerals,  are  beat  dealt  with  by  obtaining  and  weighing  the  routed 
in  the  aolid  state.  The  naaay  In  wry  dnplfl  l&d  easy  whon  carried  out 
on  M11?  method  lliat  was  fitet,  iHrliaj*,  proposed  by  Douteyko.  A  glaaa 
tube  (which  should  not  he  too  thin),  cloned  at  one  end,  is  bent,  ae  shown 
in  the  uViiro,  the  diameter  ahould  be  about  throe  Unea,  the  length  from  7  to 
-  [uOfiaa;.  tjfll  ■hnrlaT  Win  not  tteefin ;.  :'  -nHir-  The  powdered  ach- 
gfiuM  i*  mixed  with  two  or  three  times  it»  weight  of  litharge,  and  intra* 
I   into  the  tube  nt  <i.      The   portion  of   the  tube  containing    the 


;;ry  ia  at  Unit  heated  gently,  but  iinall}  brought  to  a  temperature 
sufficient  to  fuse  the  •uMance  and  soften  the  glass.  The  mercury 
BH  in  au  annular  him  at  6  in  the  cooler  limb,  and  may  now,  with  a 
little  management  of  the  lump,  lie  concentrated  in  a  well-defined  ring; 
the  portion  of  the  tube  contain  inn  thi»  ring  i*  cut  ofl,  weighed,  then 
cleansed  from  mercury,  and  rowoighed.  Many  of  the  pharmaceutical 
preparation*  do  not  require  litharge,  which  is  specially  adapted  In  <  r< 
and  beating  with  aodic  carbonate  (in  greut  exceae)  will  m;Ii  <ury 

mixed  with  organic  matter  must  be  tint  separated  a*  described,  i-  ■ 
or  gold,  tiie  Kilvi-'ti'tl  fnil  rii'lcil  up,  .l-ii-d,  introduci i     h  to  I  I  ibe, 

and  simply  healed  without  admixture  with  any  substance;  the  weight 
may  be  obtained  cither  by  weighing  the  foil  before  and  after  the  operav 
t:  mi,  or  ne  above. 

§  855.  Volumetric  Processes  for  the   Estimation  of  Mercury— 
When  a  great  number  of  mercurial  preparations  are  lo  be  t.\amiucd,  a 
volumetric  proecea  its  extremely  convenient.     Than  ivro  several  of  these 
processes  some  adapted  moro  particularly  for  niarcuric,  and  other*  for 

•  Ztit.f.  anal.  Cktm.,  xxiiL  302-30&. 
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iuercurous  compounds.     For  mercuric,  the  method  of  Pemoline  *  la  the 
best.     The  conversion  of  the  various  forme  of  mercury  into  corrosive* 
sublimate  may  be  etfectod  by  evaporati^.  with  aqua  ref 
kftkan  thtt  the  hath  shall  not  he  at  a  boiling  umiprr.»t.nr»,  or  thnro  will 
Ik.:  a  alight  loss. 

Pcrscnno  profcrn  to  bent  with  caustic  soda  or  potash,  and  then  paev 
chlorine  gas  into  the  mixture;  the  excess  of  Qhlovtal  is  expelled  by 
lioiling,  mercuric  rhlorido  in  presence  of  an  alkaline  bhlOTide  nd  being 
volatilised  at  100°.    The  standard  *olutlona  required  for  thin  proccasaie: — 

(1)  33*:2  unua.  of  potaaeic  iodide  in  1  litre  of  water,  1  c.c. -0*01  grm. 
ITg,  or  00 1 355  grm.  H«C1^ 

(2)  A  solution  of  mercuric  chloride  rmn.iiriifjg  13*55  grm  p.  to  thl  Li 
1  o.c.-0'l  grm.  Hg. 

The  process  is  founded  on  tho  fact  that*  if  a  solution  of  UeMOlifl 
I'ldnridr  1m?  iddnd  to  one  of  potawf'*  i----  "!<■.  m  'in'  proportion  of  ana  of  the 
former  to  four  of  the  Litter,  mercuric  iodide  is  formed,  am  .»tely 

dissolved,  until  tho  balance  is  overstepped,  when  the  red  colour  in 
developed;  tho  final  reaction  is  vory  sharp,  and  with  joiiiUun  properly 
made  w  very  accurate  Tin-  miTcurir  imlution  mOBfe  always  be  addwl  t>* 
the  alkaline  iodide;  u  reversal  of  the  process  does  not  answor.  It  tlor<- 
fore  follow*  that  tho  solution  to  be  touted  must  bo  ruado  up  to  a  definite 
bulk,  and  added  to  a  knowu  <ju;nitity  of  the  potawic  iodide  until  tho 
rod  notour  appears. 

MercurouB  Salts  may  be  titrated  with  meat  accuracy  by  a  docinormnl 
solution  of  aodic  chloride.  This  ta  added  to  tho  cold  aolution  in  vory 
slight  excosa,  the  calomel  filtered  off,  the  flltmtn  nimtra!i.f*d  by  pure 
carbonate  of  soda,  ami  the  amount  of  sodic  chloride  still  unused  found  by 
titration  with  nitrate  of  silver,  the  end  reaction  being  indicated  by  euro- 
mate  of  potash.  Several  other  volumetric  proee**e«  are  inl  l\ 
work*  treating  upon  thin  branch  of  analysis. 


III.— PRECIPITATED  BY  IIYDRIC  SULPHIDE  FROM 
A  NKUTKAL  SOLOMON, 

Zinc-Nickel—Cobalt 

1.  ZINC. 

;   s..ti.   Zinc   -At    v.-:  ,   SB;  speolfic   JTtTity,   C*s  t-o  7'1  ;    fuftiug-|H>iiitf 
412*  (773u  F.)— is  a  hard,  bluish-white,  brittle  metal,  with  a  cij^t  - 
fracture.     Between  100*  and  150"  it  tweomea  ductilo,  find  may  bo  easily 
•  CompUa  Itctuttu,  Wi.  03 ;  8nttoiTi  Vol,  Anal,  177. 
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wiengha,  but  it  a  little  higher  temperature  ll  again  becomea  brittle,  and 
,,  u  fiMM,  Anil  th*n  vnlat.ilisi'A,  the  fume*  taking  fir© 
when  e.\put*.*d  to  tho  air.  In  analysis,  sine  occurs  cither  aa  a.  metallic 
deposit  on  a  platinum  foil  or  dioh,  or  as  a  brittle  bead,  obtained  by 
reducing  u  *in>:  B0Op0B&4  with  aoda  on  ohatOOt] 

The  nltrt  of  .-'mi-  lo  be  briefly  ifwmU-il  1  ;T>oiixt«,  the 

.  nd  ah*  - .■ili'lii-l-,— all  of  which  arc  likely  to  occur  in  tho  sepani- 
•  iunatioa  of  zinc,  and  tho  aulphnU  and  chloride, — aaltt  more 
«apfc::il!y  fm  ad  ii:  commerce,  nnd  causing  accident*  frwni  I 

§  85T,  Carbonate  of  Zinc,  in  the  native  form  of  calamine,  contains,  as 
is  well  known,  94*9  percent,  of  oxide  of  einc  ;  hut  tho  carbonate  obUim 
in  Iks  GOtUM  of  an  anslyti*  .-lUting  tho  neutral  hot  solution 

a  anlubln  salt  of  zinc  hj  carbonate  of  potash  or  sods,  is  carbonate  "f  zinc 
jrfiu  n  variable  quantity  of  hydrated  oxide  of  rinc.  I'nlcu  Uie  precipi- 
tation takes  place  at  a  boiling  temperature,  theonrbonio  anhydrido  retains 
a  portion  i  kh<  oxide  of  dneflD  loltrtion.    By  ignition  <f 

§858.  Oxide  of  Zinc  (ZnO-81 ;  specific  gravity,  5612  ;  Zn,  80*4, 
< ',  19*76)  i*  a  while  powder  when  cool,  yallow  when  hot.     If  mixed 
aufTicii'iii  powdered  sulphur,   UuS  Ignitad   in  a  strewn  <>f  hydrogen,  the 

dpbide  i-  pxodafiads  if  ignited  in  the  pure  state  in  a  rapid  stream  of 
hydrogen  gas,  metallic  xinc  is  obtained  ;  but,  if  it  is  only  a  feeble  current, 

■in        '■'.    !  liiiilO,  ft  pOrtlOU  OBI}    i  -  mi: 

§g.V>.   Sul|ilticl«  of  Zinc  (XnS  ■  07  ;  spocinV.  gravity,  40  ;  Zn,  f.7-01, 

IS  0;)),—  The   ,ulphi  1  bj  llSJtfng  a  neutral  solution  of  a 

soluble  aalt  of  xinc  l>y  hyrlric  sulphide  ia  hydratod  vol]         .       slttlsH  in 

water,  cnuwtie  nlkulien,  and  alkilino  sulphide*,  but  dissolving 

anltricoi    n  bydriM-hlnrir*  ;i.-iil.      When  dry,  it  in  a   whits  powdtf,  8fid 

U  ifftlttd  OOOtaili^  «inii0   -  'ii'    ul    Kino,      Tli'  <!■•  i- 

ducod  by  mixing  tin-  prftdpttaled  .  nli.iwi.-  with  sulphur,  and  igniting  in 
a  rim  [hla  in  I  .stream  of  hydrogen  gas. 
Pharmaceutical  Preparations.— Tho  offieSnal  oampounds  of  zinc  and 
an  tli«  -I.-./,*', (  oartmaU,  ■  7<a6*, 

Sulphate  of  ZLiu  (Zn.x  '.7 1 1  u  1(>1  +  126  ;  specific  graviiy,  crystals, 
l'l^l). — Thia  aalt  ia  otlicinal  in  nil  the  pharmaoopciias,  i* 

printing,  ami  ix  c n  nly  known  01  white  vilfiot.     !'■  ths  tctu- 

perataiw  at  whli  b  the  crystal*  are  allowed  Co  b«  formed,  it  may  be  obtaii 
with  G,  .j,  2,  or  3  atomi  nf  rater,    Tin-  commercial  nilphtb  \»  In  cry  stale 
i  to  those  of  Ep  em  salts;  it  i*  ali^htly  efflorescent,  and 
gives  'i  'i-  ■  I  mi'  and  dulphuric  acid. 

§  S00,  Chloride  of  Zinc  i- -  !:  .  i    i  :»\        olving  xinc  In  hj 
acid,  or  by  dins  uniou  of  zinc  and  -  aide  of  ;iik  is  tho 
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only  constituent  in  the  well-known  "  Uurnette  disinfectant  fluid."  A 
solution  of  chloride  of  zinc  may  be  heated  until  it  Ucfitnoi  w:iU*r-lti«s 
when  this  Like*  place  it  still  remain  fluid  lad  make**  1  convenient,  lcith, 
fur  warmth  way  be  applied  to  it  above  370''  without  its  emitting  fumos 
lO  inconvenience  j  at  a  red  heat  it  distil*.  A  concentrated  solution  of 
rineo-amraonic  chloride  (2H4NClZnClv)  is  used  for  the  purpose  of 
removing  the  film  of  oxide  from  various  metal*  preparatory  to 
soldering. 
5  861.  Zinc  in  the  Arts,— The  use  of  sine  as  a  metal  in  Ahwting 

tOB,  article*  for  domestic  use,  alloya,  &c,,  ia  well  known:  oxide  of 
line  enter*  largely  into  the  composition  uf  iiidu-rubbisr.  Sulphide  of 
zinc  has  been  employed  as  a  substitute  for  white  lead,  and  may  possibly 
supersede  it  Zinc  whito  ie  further  employed  as  a  pigment,  and,  mixed 
with   albumen,  is  an   agent  in  ■  nting -.  it  in   also  used  In  the 

loratiuu  uf  glass,  in  the  jujlishinx  uf  optical  glasses,  and  in  the  mauu- 

■  re  of  .-irtilici;il   Mi  _•  :    l  I  .11:  iij   pijie.n.* 

Cliromate  Of  Zinc  (ZnCr04)  is  used  in  calico  printnic.  und  there  is  also 
in  commerce  a  hsfltfi  chroraate  known  as  titw  yellow.  Zinc  grfi«nt  or 
Rmuian's  green,  is  a  beautiful  innocuous  colour,  formed  by  igniting  a 
mixture  of  dry  zincic  ftnd  cobaltoua  carbonates. 

The  usa  of  sine,  vessels  in  the  preparation  of  foods  may  ocnosionnlly 
brinp;  thl  metal  under  tlie  noLirc  Of  tlio  analyst.  When  ■xpOJad  U> 
a  moist  atmosphere,  zinc  become*  covered  with  u  thin  tilm  of  oxide, 
perfectly  insoluble  in  ordinary  water  ;  but,  if  the  water  should  be  charged 
witb  common  sail,  a  considerable  quantity  may  he  dissolved.  It  Bug 
generally  be  laid  down  U  I  rule  that  the  solvent  power  of  water  on  ai&t 
baa  a  direct  relation  to  the  chlorides  present,  wliil.!  .\irU-imt<-  linn- 
flrootly  diminiahes  this  solubility. f 

Milk  mny  becoatt  contaminated  by  zinc  ;  for,  it  i«  a  matter  of  rominon 
kfiOWbdgl  that  miik  contained  in  zinc  vessels  does  not  rea/Jdy  turn  sour. 
This  may  be  explained  by  the  sine  oxido  combining  with  the  . 
md  fiirnnii.:  th«  | »aringly  soluble  lactate  of  r.inc  2(CsH0O5)Zn  +  ail.o, 
t.hiu  withdrawing  the  lactic  acid  as  fast  as  it  is  formed,  preventing  the 
coagulation  0!  tho  casein.  With  regard  to  fid  iDpOftuI  poetical  sub- 
ject, MM.  I'avnc  and  Chovnllier  made  several  cxfjcrimcnui  on  the  action 
of  brandy,  wine,  vinegar,  olive  oil,  soup,  milk,  «fcc.,  and  proved  that  nn. 
ia  acted  on  by  all  these,  mid  especially  by  alcoholic,  noetic,  and  saline 
liquids.     M.  Bchauflele  has  repeated  these  experiments,  and  ih-turmincd 

*  Artificial  moor*cl»»iim  pipsv  arc  compound  of  riufl  white,  magnuM*  «U,  and 
canriua  ■rtunuuiuui. 

t  Ziurok,  ladccd,  fuuud  in  a  litre  ->f  water  contained  in  a  xlno  cm  torn  no  low  than 
1*0104  jrrm.  of  *inr,  aud  tint  Munr  water  nhunnl  only  0'074  grin.  ofODOUOOfl  ?*lt  to 
Ihalitrs.— VirrUijahnKhrJiirgtriM  sYstfMa,  i«C7,  Bd.  «,  p  HC 

^  t 
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the  amount  of  tin?  dissolved  in  fiftoen  days  by  different  liquids  from  4 

galvanised  iron  as  well  us  &  *inr.  vessel 

The  amount  found  was  a*  follow*  ; — 

Tho  Mciukl  from        tnt  zurajlwi 
th*  ilnc  rtmt\,  (run  km] 

uimm.  ik»  lltav  mm*  »«  Mr* 

Brauav 0"tt                       0*0 

Wine,            ...                          -  3'Sa                       «  '10 

OmDgo-flowor  watsr,  DaM                       0*7r. 

Vinegar,                 .  WW  W-75 

Fatty  soup, 0'4S                        1*00 

Wsskwup..  O'SS                            WS 

Mill.    ...                  ...  6-15                        7-00 

Saltwatar, I'll                    0-iO 

8tttM  VtAST,                                  .  0*96                        OtQ 

Dittilltd  w*t«r tries*  trsea*. 

Ordinary  waWr.  tract*,  tree**. 

Olirooil,      .                                   .  wne.  n  .-.• , 

•*  SOL'.  Effects  of  Zinc,  as  shown  by  Experiments  on  Animal*.— 
Hnrnark,  in  nxporinienU  with  Hodium-xinc  oxids  pyrophosphate,  has 
«howu  that  the  essential  action  of  tine  salts  is  ti>  paralyse  the  muscles  of 

thti   IhhI\    11T11;  Lim  Immi;,  hi  1,   hy  thu/  utlc  li;i^  tl.i   <ir-  uiuti.ui  Sfid  mpln 

tion,  to  en usa  doath ;  thnso  main  results  have  rx>on  fully  eonnnaod  by 

BUe%  !..[Ih-i>.  aad  C  Efe.  Wok    Pa  rabbta  9m  IstW  class  li  (N  lo 

'00  gnu.  of  rinc  oxide,  or  About  '0*  per  kilogrm.  The  temperature 
during  uoute  poisoning  sinks  notably — according  to  K.  A.  Kolck's 
researches  on  rabbits,  fr"in  about  7*3*  to  13*0*.  Zinc  is  eliminated 
mainly  by  tlm  urine,  and  bus  been  recognintsd  in  Utut  Iluid  four  lo  five 
days  after  the  Inst  dflSaX  It  has  also  been  separated  in  small  quantity 
from  tho  milk  and  the  bile. 

g  863.  Effects  of  Zinc  Compounds  on  Man— (a)  Zinc  Oxide — Ths 
uoisouuus  action  of  ainc  oxide  ia  no  vroak  that  it  is  almost  doubtful 
wii»ther   it  should  lored  a  poison.     Dr.  Mnrcctt  has  given   a 

pound  (453-6  grma)  during  a  month  to  divided  flow*  without  injury  lo 
a  pstavnt  tfltoW  with  epilepsy  ;  ami  t*M  vaftman  In  /mm-  ni:iniil;ii'Ioria* 
cover  themselves  front  head  to  foot  with  tho  dust  without  very  apparent 
bad  ■  ii"t  ■.  i  ;■  i  w  :,  howarer,  shrayi  izmoououi .  f.>r  1'ojoB  ha  record*  d 
it  as  the  cause  nf  heaibiche,  pain  in  the  head,  cram  pa  in  the  calves  of  tho 
kp,  imuavu,  vmiiitiiig,  and  dinrrhaii  ;  and  ho  also  obtained  Etna  from  On 
urine  of  thono  suffering  in  this  manner.*  Again,  a  pharmacy  etudentt  filled 
a  laboratory  with  oxide  of  ainc  vapour,  and  suffered  from  well-marked 
and  even  aurious  poisonous  symptoms,  ronaisting  of  pain  in  t * i * ■   head, 

•  Ths  w-cslied  "  line  favor"  hat  only  been  noticed  in  tho  founding  <>f  hram ;  it 
is  aliroya  preceded  by  well  marked  ehiTering,  the  othor  aymptotna  being  acmilar  to 

'■■  ■    ■  ■;<  I. 

t  Ruit'n  .Wrtyans,  f\1.  Oft  fi  MS 
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vomiting,  and  a  short  fever.  It  must  be  remembered  thai,  as  the  ordinary 
tine  of  commerce  is  seldom  free  from  anodic,  and  sorao  samples  contain 
gallium,  the  presence  of  the?e  metals  may  possibly  havo  a  part  in  tin 
production  of  the  symptoms  described. 

§864.  (b)  Sulphate   of  Zinc. — Sulphate    of    zinc    has    been    very 
frequently  UUun  by  ace  Men  t  "r  dtflfgll,  but  death  from  it  i<t  rare.     The 
ntmjnency  of  fatal  result  [|  ;  to  any  inactivity  <>f  tho  at  It,  but 

rather  to  itn  bein]  |]  1  «t  .ilu.i,:  .  \p«lled  hy  vomiting,  which  is  so  con- 
stant and  regular  an  effect,  that  in  dMM  of  1"3  grm.  (20  grains),  snlphat*' 
of  zinc  is  often  relied  upon  in  poisoning  from  other  substances  to  quickly 
OXpfi]  thi-  QOBftUtl  of  the  stomach.  In  a  caao  reported  by  Dr.  Gibh,  IB 
adult  female  swallowed  4'33  grins.  (67  grain*),  but  no  vomiting  occurred, 
.mil  it  1  i:i*l  to  be  induced  by  other  emotion;  thi*  cose  is  unique.  It  is 
difficult  to  say  what  would  bo  a  fatal  done  of  zinc  sulphate,  but  tho  serious 
symptom*  caused  by  28  grins.  (1  ot.)  in  the  cose  of  a  groom  in  tin*  wrvice 
of  Dr.  Mackenzie,  lea-la  to  the  view  thal\  although  not  fatal  in  that  par- 
ticular instance,  it  might  lw  in  others.  The  man  took  it  in  mistake  for 
Kp-om  aalu :  a  few  minutes  after  he  was  violnntly  sick  end  pnrgnd,  and 
mo*  excessively  prostrated,  so  that  he  hud  U>  be.  CUlled  to  hil  hflOU  ;  the 
following  day  he  hod  craoipe  in  the  lega,  and  felt  weak,  but  waa  otherwise 
well. 

In  a  criminal  case  related  by  Tardleii  and  Ron  win,  a  large  done  of  rtn«- 
•ulphate,  put  into  soup,  cuueed  the  de;it)i  of  an  adult  womiui  of  sixty 
years  of  age  in  about  thirty  hours.*  Tho  symptoms  were  violent  purging 
and  vomiting,  leading  to  fiollapao.  From  half  of  the  soup  a  quantity  of 
zinc  oxide,  equl  to  1-6  grrn.  of  zinc  sulphate,  WU  separated.  Zinc  was 
also  found  in  the  stomach,  liver,  iatea  tinea,  and  epleen — (see  also  a  caae 
of  criminal  poisoning  reeorded  by  ChovaIli'>r).t 

§  865.  (c)  Zinc  Chloride. — Chlorido  of  zinc  is  a  powerful  poison, 
nhich  muy  kill  by  it*  primary  <>\  wwondary  effects;  it*  local  action  a*  a 
<auatic  is  mainly  to  be  ascribed  to  its  intense  affinity  for  waver,  drhvdiut- 
ing  any  tissue  with  which  it  comes  in  contact.  Tho  common  use  of 
disinfecting  lhiid<  containing  sine  chloride,  sm'h  a*  Kurnelt's  fluid,  load* 
t<i  more  accidents  in  Eugliiud  tlmn  in  any  other  European  country.  Of 
twenty-eix  cases  of  poisoning  by  thi*  agent,  twenty-four  occurred  in 
Kngland,  and  only  two  on  the  Continent  Death  may  follow  tho  external 
use  nf  xinr  chloridn.  Some  years  ago,  n  quack  at  Rnrnsfaplo,  Devon, 
applied  sine  chloride  to  a  cancerous  breast ;  the  woman  died  with  all  the 


*  Taylor  aetioes  this  caae,  bat  adds  that  she  died  in  three  day*.  This  is  s  mistake, 
as  the  soup  tu  taken  oa  Ui«  lith  of  hnw,  probably  at  mid-day,  and  tie  woman  died 
on  the  13lL,  at  S  i.m. 

t  "  Observation*  toxfcologtyues  «nr  U  nnr,"  Jnnata  ttffyyfciv  Ptihtiiptf,  Jaly 
IftTS,  [».  153. 
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,<:.  in-  of  pobooii .-  bg    las,  *nd  that  ontaJ  I  I  n  Umi 

1tv**r  and  other  organ*. 

The  aymptoraa  obaorved  in  fatal  caac*  of  chloride  of  tine  poiaoaing  in 
— immadiato  pain  in  tho  throat,  and  burning  of  th«  lip*,  tongue,  Ase. 
There,  in  difficulty  in  awnllnwing,  an  innrnaaft  in  tho  wcre.tion  of  mliva, 
vomiting  of  bloody  matters,  diarrhmo,  collapse,  coma,  and  death.  In 
eome  ouoa  life  has  been  prolongod  for  daye ;  but,  on  tlio  other  baud, 
death  haa  hann  known  to  occur  in  a  fow  hour*.  In  tbott  ca*#a  in  which 
riUii'r  NOOTOJ  htt  taken  ph  icfa  death  i*  dolayad,  nervnu» 

aymptonia  rarely  fail  to  DMkfl  tlu'ir  appearance.  In  a  caac  recorded  by 
Dr.  K.  Hawaii,  3  ounce*  of  Bumott'a  fluid  wero  swallowed.  Tfa«  umal 
aymptoma  of  intenac  gaatrodntMtfnal  irritation  endued,  hut  there  waa  no 
paging  until  Un  third  day;  afU-r  the  lapae  of  a  fortnight,  a  train  of 
ncrvoua  ayraptoma  act  in,  indicated  by  a  complete  porveraion  of  uate  and 
•mell.  In  othar  eoaoi,  aphonia,  tetanic  affection*  of  groupi  of  muacloa, 
with  great  muacuUr  wisakuea*  aud  iuipttirmt'utcf  sight*  have  been  nutioed. 
Very  largo  do»oa  of  dac  chloride  r.r<,v.id  !mm,  r.y„  i  ma 

had  Ukon  a  auluTi QO  acoivajQQt  to  about  13  grma.  (I'OCi  ^rnina)  of  the 
aolid  chloride.  Vomiting  came  on  immediately,  nnd  them  waa  collar**, 
Int  in-  r.rovercd  in  ntm  daya.  On  the  other  hand,  38  gnn.  (6  grain*) 
line  duetroyed  life  after  acverol  wooka'  illno&a, 

J  866.  Port-roortora  Appoftimacoa.     Lfi  |  >>•  aulphato  of  sine, 

th*  appoarancw  usually  a*-an  arc  iiitliuniicainn,  UK.ro  oi  la»  int*na*,  of 
tip*  inttoon  iii'-inliciiM-  ill  tin' stomach  and  DOWOU  In  the  muaaiuua  of 
tin  l.otidoa  b  .-if:  1  .  1  ■■  "'i'i  only  linil  { ISs-j)  |  UQgta  apM&nMD  !■:*■ 
■^rrod  ill  imitating  the  effect*  of  this  poiaon.  Tfiia  preparation  u  inSl 
Georgia  Hospital  Mtui'iim,  and  idrnw*  (m  \x.  43  ami  19*)  tlie  ♦.<:*narh 
of  a  man  who  died  from  zinc  oulphaU-,  aud  whoee  case  ia  restarted  in  tint 
L*iu*t%  1851).  l)i'  BDOOOi  roombnma  ia  wrinkled  all  over  like  a  pnM 
of  tripe  ;  when  recant  it  was  vascular  and  indurated,  hut  uniformly  of  a 
dirty  jjroy  colour ;  tin-  !u, in;  im-mbnuia  of  tin-  >iiuill  InkHtim 
vuaeular.  and  in  the  duodenum  and  upper  part  of  the  jejunum  the  colour 
i-  Miuliir  to  t  Hi.  q|  thl  tOOlMh,  i»'<i  in  ,»  I  ■■  mnrked  tagrooj  tbi 
Rtomach  ami  uit.i'*l.irn«n  ftM  101  tnOtftd 

TV*  pathological  appaaranoaa  after  chloride  of  xinc  vary  according  to 
tho  period  at  which  dent)]  take*  place.  When  it  has  occurred  within  a 
few  hour*,  tho  lining  mnmhrnno  of  tho  mouth  and  gullotehow*  a  marked 
change  in  texture,  bcin#  white  and  opaque,  the  stomach  hard  Iftd  I'Mhory, 
or  much  corrugated  or  ulcerated.  In  caaoB  in  which  life  ha*  lawn  pro- 
longed, contrae.tiona  of  the  pullet  and  stomach  may  o<  <imilar  to 
tkoae  rnuacd  hy  the  mineral  acids,  ami  with  n  aimilar  train  ■ 
In  a  cum*  which  occurred  under  Dr.  Markham'a  *  ofoivatiou,  »  \». 
'  Med.  Ttmi  and  Gaxttt,  June  11,  1*68,  p.  fi»C. 
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di.nl  ten  weeks  idter  biking   Uio  fatal   dow,  &M  :ir*t  nymptorns  .tubruduig 

in  a  few  days,  and  the  secondary  art  of  symptoms  not  commencing  lor 
throe  week*.     They  then  constated  rnamly  of  roaaiti&gj  D&tf]   the  pttl 
aank  from  exhaustion.     Tl  i    ioum.  h  u  tori  at  the  pylori-.'  I'nd, 

•in  that  it    W    mid      finely   admit  ttijUlll. 

In  Guy's  Hospital  there  in  a  good  preparation,  179f';:\  from  the  cauo 
■  »f  S.  U.,  ap.-d  _'.'  :  -.lie  took  u  tablospoonfui  of  liurnotta  fluid,  and  AM 
[n  uhout  fourteen  weeks  Then  were  ut  first  violent  vomiting  Hid 
I  ■  i-mg,  but  she  suffered  little  pain,  and  iu  a  day  or  two  recovered 
uiifticiontly  lo  move  about  Iho  house  ;  but  the  vomiting  after  food  eon 
tinned,  everything  being  ejected  ahoul  Mite*  after  swallowing. 

licf.ii.  death  she  suffered  from  pneumonia.  The  stomach  ia  seen  to  be 
much  contracted— 5  inches  in  length  ;  it  is  ulcerated  both  near  the 
pylorus   nnd  near  the  gullet ;  at  the  latter  part  there  us  a  pouch-like 

potttaa  ol  the  BmeoBJ  DMnbruu  el  the  rtantcfa  HdiieronT.  u,  tin*  ^iieen, 

winch  WUHWBUntfftt*'  '  '•  ■'   ("■'  l"u:ili"ii  "  ith  .in  ;th>.  ■<!  :hm1  i  *<n ii<X(->1 

by  the  stomach,  diaphragm,  and  spleen  ;  it  contained  3  ozs.  of  dirty- 
looking  pus.  At  tho  pylorus,  in  the  contro,  there  is  a  second  perforation, 
DQl  MTtrOTIMttflin  Of  th#»  BOIItnftl  in  prevented  Ivy  the  adherent  omentum 
end  transverse  colon.     The  muscular  coats  are  thickened. 

S  867.  Detection  or  Zinc  in  Organic  Liquids  or  Solids.  In  cum 
where  the  poison  has  been  expelled  from  tho  atonmch  by  vomiting,  the 
miutcle*  ami  Umes  would  -ippe.ii  to  he  tht  Ik  to     -  UnfeDI  chemi- 

cally ;  for  MaUkewitech  investigated  very  carefully  ■  dog  poisoned  by 
100  parts  of  zinc,  eubcutancously  injected  in  the  form  of  acotnte,  and 
found  It  distributed  over  tho  several  organs  of  tho  body  in  the  following 
ratio*;  aftucisfl  GO'S,  bone.*  24*41.  *teumch  and  inte*tint»  4 -fill.  *kin 
"3'70,  place  of  injection  S'lO,  liver  l'"5,  lungs  mid  heart  168,  kidneys 
bladder,  and  urine  l'U. 

The  only  certain  method  ot  !.  :  lOtfOG  h  b>  produce  tho  sulphide  of 
liest  effected  by  KtUNtua  b  neutnil  or  feebly  ucid  liquid  with 
hydric  sulphide.  If  an  organic  liquid,  which  can  be  eaeily  filtered,  ie 
operated  upon,  it  may  be  strongly  acidulated  with  acetic  acid,  and  at 
once  treated  with  hydric.  aulphide.  If,  however,  xinc  in  anught  for  as  a 
part  of  a  systematic  examination  (a*  will  moat  likely  ho  the  cose),  the 
oolution  will  have  been  treated  with  hydrochloric  acid,  and  already 
tested  for  amenic,  antimony,  lead,  &c,  and  liltercd  from  hm y  pr*»dpltate. 
In  well  a  caw  the  liydrechkri*  IrftU  must  first  be  replaced  by  iOttic, 
which  i  < ■:!'■■  ted  \>)  nldin-j  ;i  slight  rxces*  of  eodic  acetate;  tho  right 
quantity  of  tho  latter  i»  easily  known,  if  tho  hydrochloric  acid  originally 
added  was  carefully  measured,  and  ite  specific  gravity  ascertained;  3*72 
of  crystallised  aodic  acetate  saturating  one  of  HCL  Lastly,  should  W-- 
distillution  proceee,  given  at  p,  49,  have  hem  adopted,  the  content*  c*l  ,™* 
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rstort  will  only  roouirs  to  be  treated  with  wAler,  filtered.  And  saturated 
with  sulphuretted  hydrogen.  Fnanyof  the  above  caapa,  «.hould  A  whit*. 
dirty  white  or  li;ihti*h-colourtd  precipitate  (which  is  not  sulphur)  W 
thrown  down,  tine  niny  bo  suspected  |  it  will,  however,  ho  absolutely 
tierwunsry  to  identify  the  sulphide,  for  there  Are  many  sources  of  em>T. 
TIh*  muni  witinfm;Uiry  of  nil  identifications  in  lh*  production  of  Kinman* 

green,    'i  <1  sulphide  is  dissolved  off  the  filler  with  hot  nitric 

acid,  a  drop  or  more  (according  to  the<|uantityof  the  original  precipitate) 
of  solution  of  cobalt  nitrnU*  added,  the  solution  precipitated  with 
carbonate  of  sodu  nnd  boiled,  to  expel  all  carbonic  aniiydiiiir  ;  the  pre- 
cipitate 1*  then  collected  on  a  filter,  weened,  dried,  nnd  ignited  in  a 
platinum  a>!..  If  nine  be  present  in  so  small  a  proportion  as  1*11)0,000 
prtrt,  the  ma**  will  he  permanently  green 
J  868.  Other  methods  of  procedure  aw  as  follows ; — The  supposed 
•ulphidc  (after  being  well  washed)  in  collected  in  a  porcelain  dish. 
And  dissolved  in  n  few  drop*  of  sulphuric  arid,  filtered,  nitric  acid  added, 
eva|»:irnted  t/i  dryness,  and  heated  to  destroy  nil  organic  matter.  Where 
cool,  the  iiioss  is  I  rented  with  water  acidulated  by  sulphuric  acid,  and 
again  tUtored.  The  solution  may  contain  iron  an  well  ne  tine,  and  if  the 
fonn*-r  (on  testing  n  drop  with  ferrocyamdi*  of  i»otA*h)  nppenrs  in  any 
ipiantity,  it  muit  be  separated  by  the  addition  of  niumoniu  in  exors*  to 
the  utumomacnl  filtrate  J  sodic  carbonate  is  added  in  excess  the  liquid 
well  boiled,  and  the  precipitate  collected  on  a  filter  and  washed.  The 
carbonate  of  xinc  thus  obtained  Is  converted  Into  sine  ooride  by  ignition, 
and  weighed.      If  uxidr  "1   tiur,  it  will  wlu-u  hot,  white  when 

cold :  it  will  dissolve  in  acetic  acid  ,  give  a  white  precipitate  with  sul- 
phuretted hydrogen ;  and,  finally,  if  heated  on  charcoal  in  the  oxidising 
Itame,  and  moiatrued  witli  cobalt  nitrate  sotutioii,  a  green  colour  will 
result.  Zinc  uiuy  also  bo  separated  from  Hnuid*  by  electrolysis.  The 
simplest  way  ia  to  place  the  rluid  under  i*xnninntion  in  a  plntinnm 
nl'  -iitlu  lent  size,  acidify,  nnd  insert  I  piece  of  ningiicjium  tape.  The 
metallic  film  so  obtained  may  be  dissolved  by  hydrOfiUori  uM.  Mod  bfea 
usual  tests  applied. 

X  NICKEIr-COBALT. 


S  869.  Thf  wilu  of  nickel  nnd  cobalt  hAve  At  prossnt  no  toxicologic*! 

importance,  although,  from  the  experiment*  of  Anderson  8tuart,*  l>oth 

may  be  dossi'd  an  |x>isoiious.     Thu  experiments  of  (rinrlin  had,  ji: 

Stuarts   researches,  shown    that   nickel   sulphate   introduced 

stomach  acted  ne  an   irritant  poi*on,  snd,  if  ni,.nnlucn<|    into  the   blood, 

causad  doat     hy  oardis";  psialyslfl.     AmI<'t>oii  Stuart,  dearting  U»  avoid 

'  "Vleksl  And  Oohalt;  tlmlr  Fliyxiological  Action  on  thr  Animal  Orgsnitii. 
T.  P.  AmUrson  Stuart,  M.D.,  Jtrnm.  0/  Ann/  nnd  pky*,n'  .  vol  mi.,  Oct.  1  ■ 
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all  local  irritant  action,  dissolved  nickel  carbonate  in  acid  citruto  of  soda 
by  tins  aid  of  n  gentle  heat;  he  then  evaporated  the  solution,  and 
obtained  a  "loss  which,  if  ton  alkaline,  was  nmir.rnlUed  by  c.itrie  acid, 
imiil  iu  reaction  approximated  to  the  fucblc  alkalinity  of  the  blood  ,  the 
cobalt  wilt  was  produced  in  the  jamc  way.  Tho  animal*  experimented 
on  wore  frogs,  fish,  pigeons,  rats,  guinea-pigs,  rabbi  U,  cats,  und  dog* — 
in  all  200.  The  lethal  done  of  mckeloue  oxide,  when  subcuuineously 
injected  iu  the  soluble  compound  described,  was  found  to  be  as  follows  ; — 
IrotCM,  OH  grtu.  por  kilogram  ;  pigeons,  "06  ;  guinea-pigs,  '030 ;  rat*, 
•Q95 j  cats,  01  ;  rabbits,  -009;  and  dogs,  007.  Tho  eohaltniia  oxide 
was  found  to  1m  much  livw  active,  requiring  the  above,  doses  to  bo 
increased  about  two-thirds.     In  other  respects,  its  physiological  lotion 

't  i.-ril  :  t"   In.'   Vi.TV    HJfnilni     to   tlllll      'I    Il|i|..|...;i;.  .*  <  I.l«- . 

J  870,  Symptoms — Frogs, — A  large  dose  injected  Into  the  dorwl 
lymph  sac  of  the  fruy  causes  the  following  symptoms: — The  colour  of 
the  akin  all  over  the  body  bocome.1  darker  and  more  uniform,  and  not 
infrequently  a  white  froth  is  abundantly  poured  over  the  inU'gumont. 
In  .-in  interval  of  about  twvuty  minute*  the  frog  hit*  quietly,  the  eye* 
retracted  and  shut ,  if  molested,  it  movee  clumsily.  When  quiet,  the 
(ore  limbs  are  weak,  and  the  hind  leg*  drawn  up  very  peculiarly,  tho 
thij;liH  Iwing  jammed  ii[>  bo  iigninxt  t-lic  Ixsly,  that  they  come  to  He  on 
the  dorsal  aspect  of  the  sides  of  the  frog,  and  the  legs  are  so  much  flexed 
that  the  fcot  lie  on  the  animals  Wit,  quite  internal  to  the  plane  of 
tn«  thigh*.  Soon  fibrillary  twitching?  arc  observed  in  the  muscles  of  tin- 
abdominal  wall,  then  feeble  twitching*  of  the  fingers,  and  muscles  of  the 
fioro  limb*  generally ;  lastly,  the  toes  arc  soon  to  twitch,  aud  then  the 
mmoclc ■■  i..f  tii"  Und  Limbi  tin.  onto  ^  u>--u-\\  .dw.v.  u1>.-<t\«.-(i  .  now 
spasmodic  gaping  and  iiirnnrdinnte  movements  are  seen,  and  the  general 
aspect  is  not  unlike  the  symptoms  caused  by  picrotoxin.  Altai  this, 
totauus  sets  in,  and  tho  symptoms  then  resemble  those  of  strychnine  ;  the 
next  stage  ll  tfoptfaction  and  voluntary  motor  paresis;  the  respiratory 
riinvi'iih-iil--  ln*«:„nir  fuelile,  and  lite  |);in-»iM  puHwn  into  paralysis.  The 
heart  lii-atr.  Dion  and  more  slowly  and  feebly,  and  death  gradually  and 
imperceptibly  aupcrvone*.  Tho/w/  mortem  appoarnnocui  aro  well  marked, 
*>.,  rigor  mortis,  slight  congestion  of  the  alimentary  tract,  tho  heart 
with  the  auricle  much  dilated  and  iillad  with  dark  blood,  the  ventricle 
mostly  small,  polo,  and  semi-conlracted.  For  some  time  after  death,  the 
nerve  trunks  and  munch::,  irae.t  to  th.;  induction  current. 

Pigeons.—  In  experiments  on  pigeons  tho   symptom;     u.n    thoao   of 
dulncsa  and  stupor,  jerking*  of  different  snU  of  muscle*,  and  then  t|.  ,tl 
quietly. 

Guinea-pigs. — In   guinea-pig*   there   were   dulness   and   ttunefo&Mft^ 
with  some  weakness  of  tho  hind  limb*. 
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Rat*. — Tho  symptom*  in  imU  war*  almost  entirely  nsrvoua;  they 
became  drowsy  and  apathetic,  and  there  wax  paralyri*  of  tins  hind  leg*. 

Babbits.— In  rabbit*,  al«\  the  symptoms  were  mainly  those  caused  by 
an  affection  of  the  nervous  system.  There  wa*  paralysis,  which  affooUd 
cither  thr   hind    I -.;*.   11K.  ,>r   nil    four   limb*.     Tha  061  i»eJe« 

became  »o  weak  that  Llie  animal  wn>  nimbi.-  to  hold  il*  bond  u|«- 
Diarrhoo  occurred  nnd  persisted  until  death.  If  tho  fag  i«  not  las^r 
S&OQgh  to  kill  rapidly,  the  roHox  irritability  U  decidedly  increased,  so  thit 
the  alightest  excitation  may  c.iuw*  the  aniui.il  to  cower  nnd  tremble all  over. 
V-w  appw  hrfteUagi  and  contraction*  of  ningle  group*  of  muscle*.  ac4 
thi*  excitement  become*  general.  The  respiration*  also  become  slower 
nnd  morn  dilfi< -nit,  and  sometimes  Uiow  u  wall  marked  (fill 
recsvls  of  tho  enrx  nd  /urnii  xx-nii      Convulsion*  clow  the  UCMl 

7 1.  Circulation.  -The  effect  of  the  wit  on  the  frog's  heart  wan  aUo 
itudi  ul.     It  Heetn*  that,  under  the  intUieuc*  of  a  toluol*  «att 

of  nickel,  the  heart  hoaU  mnn>  and  more  slowly,  it  become*  smaller 
palor,  nnd  does  not  contract  evenly  throughout  the  whole  extent  of  the 
ventricle  ;  but  tho  rhythm  of  tho  ventriculur  and  auricular  contraction* 

ITM    I'.Wt. 

It  is  probable  thai  there  Efl  a  vuao-inolor  |xiraly«i«  of  the  Abdominal 
vowels ;  the  blood- pressure  falls,  and  the  htart  u  not  stitnulatod  by  |] 
blood  iUolf  a*  in  its  normal  Htatv.     In  support  of  this  viow,  it  w  found 
tliat,  by  cither  pressing  on  the  abdomen  ot  simply  blTCfftfag  the  frog,  th* 
heart  swell.-  up,  tills  with  blood,  and  for  a  time  beat*  veil. 

Nervous  SyBtonx.— Tho  toxic  action  i*  referable  to  tho  central  nervous 

system,  and  not  to  that  of  peripheral  motor  n -rye-en ding*  or  motor  nerre- 

fibree.      It  in  probable  Ifaftt  bulb    nickel    and   cobalt   ptiraUw    t<>    wine 

hi  thr  •  ii'lmnu.     The  action  on  the  Dtrva-  ontroa  i»  ai  "hit 

[mum  or  Iwrium,  and  quite  different  from  that  of  iron. 

J  872.  Action  on  Striped  Muscle.-  -Neither  nlekri  nor  cobalt  has 
nny  effect  on  fttri|ieil  muscle.  In  thin  they  both  differ  from  arxenjc, 
antimony,  mercury,  lead,  nnd  iron— all  of  which,  in  large  dooao,  diminish 
the  work  winch  healthy  nnnfrlv  h  capable  nf  j.m: 

;  .-:.,  Separation  of  Nirki •!  Off  Cobalt  from  Urn  Organic  Matter*  or 
Tissues.— It  i«  vary  necessary,  if  any  case  of  pofsoajn|  ifcmM  moot  by 
either  or  both  of  thooo  metalo,  to  destroy  completely  tho  organic  mallets 
by  the  procr*;  .ilr.  iidj  detailed  on  p.  01.  Hoth  nickel  and  cobalt 
thrown  down,  if  in  the  form  of  acetate,  from  a  neutral  solution  by 
sulphuretted  hydrogen  ;  but  tho  precipitation  doe*  not  hike  place  in 
presence  of  free  mineral  acid;  henoo,  in  (hi  routine  process  of 
sulphuretted  hydrogen  it  pawed  into  tho  ncid  liquid,  and  any  precipiuiri- 
filtered  o(T.     The  liquid  i.<  now  made  alruont  n<-   ;  Otatttlc  eil 

ate,  and  then   poUaaic   acetate   added,  and   a   current   of  sulpharctU'd 
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hydrogen  poMcd  through  it.  Tho  lulphide*  of  cobalt  and  nickel,  if  both 
are  present,  will  be  thrown  down  ;  Unata  ttN  IBM  I  >n'iim*tance*  rim-, 
if  prcwnU  would  alau  be  precipitated.  Cobalt  10  «upurutcd  from  doc  by 
dieaolYuig  the  tnixed  milphidtM  in  nitrir  add,  prtdpftttfag  tho  carbonate* 
of  sine  and  cobalt  by  potAasic  carbonate,  collecting  tho  enrbonato*,  and, 
after  viwhiiitf,  igniting  thorn  gjflttlj  in  h  bulb  tubr,  in  a  currant  of  dry 
hydrochloric  arid;  volatile  cine  chloride,  in  formed  iinil  diotiU  0 
leaving  cobalt  ohloride. 

$871    To  e«timale   cobalt,   sulphide   of  cobalt    may  bo  dissolved    in 
IlitPic     arid,    and     Inni     prw-ipitateri    by    pure    |»nla*li  ;  t-hn    precipitatr 

washed,  dried,  Ignited,  mid  weighed ;  100  part*  of  cobaltoue  oxide 
^ConOj)  oqiinii  73*44  "f  metallic  cobalt,  Cobalt  \a  separated  from  nickel 
by  n  method  essentially  founded  on  one  proposed  by  Liobig.  The  nitrir 
acid  solution  of  nickel  and  cobalt  (which  uiuxt  be  free  from  all  other 
metale,  nave  potassium  or  sodium)  i<  nearly  neutralised  by  |  IiIIImYi 
CarbOUttte,  and   I    btO<l    "■  '    '■    m   •  "I    liydii»'-y.nu<:    "id,  and    lliWi    With 

pure  caustic  poUkh.  The  mixture  u  loft  oxjtofled  to  tho  nir  in  a  shallow 
dish  for  some  hours,  ■  triiKiusaic  cobidtieyiinidc  (KaCoCy,i)  and  a 
iwl;.lopoUiB8ic  cyanide  (L'KCy,  NiQrJ  aro  in  thia  way  produced.  If 
this  solution  is  now  tailed  with  a  I  Eg]  I  Cettl  ol  HMUUfa  nftrtt*, 
hydrate*!  nickelous  oxide  to  pr«'npit.:iti«d,  bol  p<»l-asaio  cobalt  n-yanidc 
remains  in  Molutioit»  and  may  be  filtered  off.     On  carefully  neutralising 

tho  alkaline  filtrate  with  nitric  n<  id,  and  addlflg  I  solution  •>!'  m«  nurou:. 
'<•,  tho  cobalt  may  thon  ha  precipitated  a>  a  iiitTCQICOl  c6Mt& 
ryunide,  which  may  be  collect**],  washed,  dried,  dfaompOSed  by  ignition, 
inni  weighed  aa  cobaltoua  oxide.  After  obtaining  hotli  nit  1.<-I  ami  •  Mult 
oxides,  or  either  of  thoni,  they  may  be  easily  identified  by  the  blowpipe 
Thi*  oxide  of  ujcka]  givi>*,  in  the  oxidnmij.  flsnu'  with  borax,  a  yellowidi 
red  glass,  DOCOlulug  paler  aa  it  cunb  |  the  addi'timi  oj  |  |Kitamium  ttJl 
colours  the  bead  blue.  In  the  reducing  flame  the  metal  is  reduced,  and 
"in  be  seen  an  little  greyish  particle*  dissurniruited  through  tho  bead. 
Cobalt  gives  an  intense  blue  colour  to  a  bead  of  borax  in  the  oxidising 

•1/Ul.r 
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|>)i»L'  ■  otlu-in,  MMalfBg  no  local  fiction,  way  bo  given  in  ouch 

tci)  Uiye  done*,  without  rautung  disturbance  to  the  health,  that  the 
statement  must  only  be  taken  a*  applying  to  the  more  soluble  iron 
compound*.  Tit*  two  preparation*  of  iron  which  bar*  nay  focsnaAc 
importance  are  tb«»  pcrchloride  and  the  nulphnte. 

5*76.  Ferric  Chloride  ( K*2t  :i0  -  3'J'O  Anhydrous  kak  < -Monde 
wili  only  be  met  with  in  the  laboratory.  A»  a  product  of  poising  dry 
•  Murine  over  red-hot  Irmi,  it  Hiililimm  in  brown  -**alee,  is  wy  deli- 
quescent, and  hiscea  when  thrown  into  water.  There  are  two  very  definite 
hydrate* — one  with  6  atom*  of  water,  forming  large,  rod,  deliquescent 
crystal*;  nnd  another  with  12  of  water,  lea*  deliquescent,  and  cry 
lising  in  orange  stellate  groups. 

Tin'  pharmaceutical  preparation*  in  comnion  ua©  art : — 
Stronger  Solution  of  Pcrchloride  of  Iron  ( Liquor  Fern  Perchlondi 
Fortior). — An    orangohrown  liquid  nf  Hpocinc  gravity   It'.!,  and  coa> 

Liiiiiii-  hIhuU   ,*iS  p«r  COat.  of  frnir  riilumir. 

Tincture  of  Perchlorido  of  Iron  (Tinctura  Forri  Perchloridi). 
muile  by  diluting  1  part  of  the  atrong  aolution  with  1  volume  of 
rvctitied  tpirit.  and  adding  (tiatdllad  ffftler  ui  itn'itmiiv  4 

Solution  of  Pcrchloridc  of  Iron  (Liquor  Fcrri  Pcrchlotidi).— 
Simply  '»  volumes  of  the  strong  solution  mudi  up  1  JO  by  the  addition 
of  water  ;  hence,  of  trie  *ame  strength  as  th»  tflHTftltl 

§  877.  Effects  of  Ferric  Chloride  on  Aiumnl*.— -  A    vary   elaborate 
series  of  researches  on  rabbit*,  doga,  and  oats  wa*  undertaken  a  few  yean 
ago   l>>    IQI     tarengerPerraud   and    Port***   to  elucidate  the   general 
symptoms  and  ctTectn  produced   by   ferric   chloriib*  under  varying  con- 
ditions.    First,  a  aerie*  of  experiment*  showed  that,  when  ferric  chl 
solution  was  enclosed  in  gjftktbM  ■■npttilc*  anl  given  with  the  food  of  the 
animal,  it  prcdurr-il  i-uhcr  no  symptoms  or  but  trilling  tiu-oiiM-m    h, 
even  when:   tin:   •Uva>-  cxmnivtl   1   gnu.   per  Itilugnu.  ,  anhydraua    |i 
chloride  and  the  ferric  chloride  aolution  wore  directly  injected  into  the 
stomaeh,  yet,  when  food  was  present,  death  did  not  occur,  and  the  "llecta 
soon  mibftiil.'il        hi  siniiruili  whi.'ii  wrrr  •  .uanl.itlan  of  tha solution 

equal  to  '5  grnu  per  kilognn.  aud  above  caused  death  in  from  one  i 
to  aixtecn  houro,  the  action  being  much  accelerated  by  the  addition  of 
alcohol— as,  for  example,  in  the  ense  of  the  tincture  :  the  symptoms  were 
muiiilv  vuiiiiLing  and  diiirrhum,  sometimes  tip   M'iui;-iiig  was  absent.     In 

.;     :'.  v.     ....,        I  in-    piotrrini     ■  ■  .    ciniiii*    were     ,-m  sj  \>.v.\  .    urn!     lln-    pupils 

dilated  :  the  urine  was  scanty  or  quite  aupproosod  ;  death  was  preceded 
by  convulriona. 

J  678.  Effects  On  Man.— I'erchloride  of  iron  in  the  form  of  tin 

•  ■'  fttwla  aur  rampowoDnornont  par  lo  perehlorare  de  tvrt"  |  ai  MM.  tk'mjrcr- 
F.'rraud  cl  Port*."  Annair/i  rf'/fyyiVur  Puhliq#*.  1  ffPi 
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has  been  popularly  used  in  England,  from  its  Mipjioscd  abortive  property, 
and  ie  eold  under  the  name  of  "  steel  drop*."  It  has  been  frequently 
taken  by  mistake  lor  other  dark  liquid*  ;  and  there  in  at  leeet  one  ewe 
on  record  in  which  it  was  proved  to  have  been  used  for  the  jmrposo.  of 
murder.  The  latter  case*  is  peculiarly  tnftenstlDg  boB  it*  great  EilU 
it  occurred  in  Martinique  in  1874-1876,  no  loas  than  four  persons  Mo  | 
poisoned  at  different  dates.  All  four  wore  presumed  to  hove  had  ifl 
moral  rotation*  with  a  certain  widow  X         ,  and  to  have  been  poiaoned 

by  her  son.     In  three  of  the  four  case*,  viz.,  Char ,  Duf ,  and 

Lab- -,  the  cause  of  death  seems  pretty  clear  ;  but  the  fourth,  Ab , 

a  case  of  strong  suspicion,  was  not  sufficiently  investigated.  Al!  throe 
look  the   fatal   dues*  in   the  evening,  between  eight  and   nine  o'clock— 

Lab the  '27th  of  December  1874,  Duf the  22nd  of  February 

1$7«,  and  Char on  the   lltli  of  May   1876.     They  had  all  paeeed 

Mm  -lay  in  tippling,  and  they  at)  had  eaten  nothing  from  mid-dey,  *o  lluit 
the  stomach  would,  in  none  of  the  three,  contain  any  eolid  matter*-.  The 
chloride  was  given  to  them  in  a  glow  of  ■  punch,"  and  there  wa*  strong 

evidence  to   show   that  the  uon  of   the.  widow  X administered  it. 

Char died  after  about  thirteen  hours'  iUnnu,  Duf and  Lab 

after  sixty-five  hours'  illncaa ;  Ab lived  from  three  to  four  days. 

With  Char the  symptoms  wore  very  pronounced  in  an   hour,  and 

consisted  essentially  of  violent  colicky  pain  En  the  abdomen  and  diarrhtea, 

but  there  was  Do  vomiting;  Duf had  ulso  groat  pain  in  the  abdomen 

and   suppression   of  the  urine.     Lab had   moat  violent  abdominal 

pains  ;  ho  wa/  i ■< .ivli|nitodf  and  the  urinary  soorotion  was  arrested  ;  tln-i" 
was  besides  painful  tenesmus.  According  to  the  BXpabnABttOf  Berenger- 
r«-i::ml  :.im!  I'nii.f.i  l. In-  jHM-ehloridr  in  the  above  DBflM  won  taken  under 
conditions  peculiarly  favourable  for  the  development  of  its  toxic  action, 
viz.,  on  an  empty  stomach  and  mixed  with  alcohol. 

There  have  boon  several  cases  of  recovery  from  large  doses  of  the 
tincture,  e.y.,  that  of  an  old  man,  aged  72.  who  had  swallowed  BE 
(3  via.)  of  the  tincture  ;  tho  tongue  nwellcd,  there  wore  croupy  rcepiM 
tioo  and  feeble  pulse,  but  lis  made  1  good  recovery.  In  other  coses.  J 
28'IS  e.e,  (an  ounce)  and  more  have  caitAad  vomiting  and  irritntion  of  the 
urinary  organ*.  The  pcrchloiidc  is  not  unfrequcntly  used  to  arrest 
hocmorrhugc,  an  a  topical  application  to  the  uterine  cavity — a  practice  not 
in*.-  from  luiw.T,  fi.i  ii  ltji<  Iwfurf  now  induced  violent  hufftlWfTWtioa  and 
death  from  piffftiTs»tsl 

$  879,  Elimination  of  Iron  Chloride,— Most  of  the  iron  is  excreted 

•  Fully  taptlFffl  in  llerengnr-Ftmad'spsper,  for.  fit. 
t  I>ub,  U<A  I'm,  Kabnmry  31,  1840. 

:  PrvLHHtutt  Journal,  Aptil  7  and  21,  1847,  p.  1*0  ;  *m  alio  Taylor*.  l>«W.V*r» 
smif  Pruttkt  ofUttkoi  Jtouiprwk***,  rol  i.  p.  320.  2nd  Edition. 
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in  the  tem  of  sulphide  by  the  fjtcoa,  and  colours  them  ol  *  black  hue ; 
1  .him!!,  r  |»iH.Hin  leexeretri  hj  the  nine. 

£880.  Poet-mortem  Appearance*.— In  the  experiment*  on  animal* 
already  referred  t->,  all  ge&m]  efatt£H  uotod1  wer»>  dryness),  pallor,  and 
|oivhinont-liko  appearance  of  the  cavity  of  the  mouth,  the  mucous  mem- 
brane lining  blackened  by  tho  contact  of  the  liquid.  The  j/ullrl  ?n  pale 
and  dry,  not  uufret|ueoLly  covered  with  a  black  Lib  layer.  The  mucous 
membrane  of  thn  stomach  ww  generally  hcultby  throughout ;  hut,  if  the 

do**  w«*  large  and   very  concentrated,   thvi  w   or  toot* 

hypenemic  *l*>t»;  otherwise,  dill  did  not  oocur.  Hie  interna]  »urm« 
of  the  intestine^  similarly,  show^I  DO  iiiilamm.ition,  hut  was  covered 
with  brownish  coating  which  darkened  on  oxpoeure  to  the  air.  "The 
liver,  in  ill  tbl  "\perimenU,  wm  large  nnd  gorged  with  black  and  llnkl 
Lluod ;  there  were  ecchytnosea  in  the  lungs  and  venous  congestion. 
l.Mney*  were  usually  hyperacute,  and  contained  little  hn'morrhagce. 
Thore  waa  also  general  ettoepl 

InftttM  eongration   of  tho  meninges  was  observed.     Few  opportunities 
have  presented  themselves  for  pftihologKal    9b  relative   to  tin 

effect*  produced  by  ferric  chloride  on  man.     In  a  case  related  by  Christi 
aon,  in  which  a  man  swallowed  424  c.c.  (lj  02.)  of  the  ttaoCttN,  and 
died  Kb  five,  weeks,  there  wkk  brand  thickening  tad  IriflsninatioG  i»J  the 
pyloric  end  of  the  stomach. 

The  case  of  Char ,  already  lOnded   t<  \  k  bfari  in  which  the  inoe* 

complete  dotaila  of  the  autopsy  are  recorded,  and  tho;  'airly 

wiih  those  observed  in  animals;  the  tongue  was  ruvrred  with  a  greenish 
fur,  Wdered  at  the  edges  with  a  black  eub*tnnce,  described  as  being  like 
"  mil  ;  1)1.  iir,.nk'  membrane  of  the  gullet  was  pale,  hut  also  covered 
witli  this  dark  ■  mud."  Tho  stomach  contained  a  greenish-black  !m 
Ike  liver  was  large  and  CUUMlhsj  ;  the  kidneys  were  iwolhn,  1 
afld  ccchymoood  j  the  oeicbml  membranes  wore  gorged  with  blood,  and 
the  whole  bruin  hypenemic. 

g  881.  Ferrous  Sulphate,  Copperas,  or  Green  Vitriol,  i"cS('7IL,ri 
» 152+136;  ipeotflc  gvovifri  inhydroaa,  8  138;  cryeteis,  1'857;  c 
poaitionin  100  parta,  KeO,  25-93;  SOtl  28'77  .  II.'  ,  Thi    -oltis 

in  beautiful,  tninxpnront,  blui-di -green,  rhomboidol  privmc.     The  crystal* 
have  un  astringent,  ntyptic  taste,  are  insoluble  in  alcohol,  hut  dilutive  in 
about  lo  tunes  thoir  weight  of  wafcer;  the  commercial  article  m 
always  responds  to  tho  tests,  both  for  forroua  and  ferric  wdte,  containing 
a  little  permit.     Thn  medicinal  doan  of  this  salt  is  usually  given  as 
'0641*   U>    324    gnu.  (1  to  "i  -rain.-),  hut   it.  ho*  1  i  rilied    in 

NqvhlDg  it  In  grumme  (15*4  ^rsina)  doae*  without  injury.     Sulphate  of 
has  many  Urlmmtl  application*;  is  employed  by  all  shoemaker*, 
nnd  is  in  rommon  use  as  ■  disinfectant.     The  salr.  lias  been  employed  for 
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criminal  purpose*  in  France,  ami  in  ibis  country  it  ii  1%  popular  abortive. 
In  recorded  cases,  the  symptoms,  as  well  its  the  pathological  B|rpir>nran, 
have  11  ritfkhg  resemblance  to  tboao  produced  by  th*i  chloride.  There 
are  usually  colic,  vomiting,  anil  purging  ;  hut  in  one  east  (imported  by 

I  -iicvjillipi),  id  which  a  nmn  pn  n  lnrp;o  dose  of  sulphate  of  iron  to  hla 
wife,  there  wa*  neither  vomiting  nor  nlk  j  bhc  woman  lout  hor  appetite, 
but  slowly  recovered.  Probably  the  action  of  ferrous  sulphate,  like  thai 
ol  the  chloride,  i*  profoundly  modified  hy  till  jMMBM  or  absence  of 
lood  in  the  hi(iui:ii*li  Anything  like  28'3  grain,  (an  ounce)  of  sulphite 
ol  iron  must  bo  considered  a  dan*.fcroux  dw>»\  (<  i,  though  recovery  has 
taken  placo  from  this  quantity,  the  symptoms  hsva  boon  of  0.  fSoltftl  kind, 
Jt  882.  Search  for  Iron  Salt*  In  the  Content*  of  the  Stomach.  Ae. — 
Irou,  being  a  natural  component  of  the  body,  care  must  In*  taken  not  to 
confound  the  iron  of  the  blood  or  tisauee  with  the  "  iron  "  of  a  soluble 
*alt.  OrHla  attetapUd  lQ  dtttinpriah  between  the  two  kind*  of  iron  by 
treating  the  contents  of  the  stomach,  the  intestines,  and  even  the  tiMM^ 
with  cold  ,!■  'tii  .11  ill,  nittl  allowing  [them  to  dige.*;  in  it  fur  many  huur* 
before  filtering  and  tooting  for  iron  in  the  filtrate,  and  thin  is  generally 
the  procixu  which  ha*  been  adopted.  The  acid  filtrate  in  first  treated 
mill  mlphtmtted  hydrngi-n,  ffhlch  gives  no  pncipitnle  with  iron,  ami 
then  with  sulphide  of  sjumouiiini,  which  precipitate*  iron  black.  The 
in»n  sulphiili    1  u\    "  olv<  d  by  a  little  hydrochloric  acid  and  a  drop 

ej  oltrie  acid,  and  farther  identified  by  its  forming  frusta  An  blue  w: 
tested  hy  ferroey  snide  of  potash,  or  hy  the  hulky  precipitate  of  oxide, 

when  the  acid  liquid  i*  alkalized  by  oimuoni.i.      In  thr  CMQ  of  Duf , 

the  expert*  attempted  to  prove  the  cxi  lenin  ol    !»>n  i.;n    iron  in  tin    liver 

by  taking  100  gDDS.  of  Duf '8  liver  and   100  urmg.  of  the  liver   -I  | 

nnnpoisom  11,   :md   dostioyfag  ewh   by   mtm-murintic   acid,  end 

•■^Uinatui^  hi  ividi  ;iiid  Aohstmn  Uir  ferric  oxide.    l>uf *s  livcT  yielded 

in    100  part*  'OS  m-prm,  of  ferric  oxide,  l)i<-  11  >nuid   liver   '02"J—  nearly 

three  times  less  than  Duf '«. 

Tu  oU.iin  ii  »n  h-'in  tin:  urine,  the  fluid  must  be  evaporated  down  to  a 
irp  in  a  platinum  dish,  a  litblo  nitric  acid  added,  heated,  and  finally 
completely  otfboiiir:ed.  II"  rtridttf  b  dissolved  in  hydrochloric  acid. 
Xornn!  11  ii-  .-ilwaya  contains  an  unweighnhb:  tr.nr  of  iron  ;  ami,  there* 
f..n\  .m,  .pi.i:it.itv.  Mi-  li  ■■  .1  in-iiii,  ot  forth  oxide,  obtained  byi  mfal 
precipitation  of  the  hydrochloric  acid  solution  out  of  U0U  to  300  c.o.  of 
urine,  would  b«  good  evidence  that  a  soluble  salt  of  iron  had  bnen  takon. 
Tlu-  hydriH-liloi  \r  acid  solution  ix  first  |M  iripit:it<  .1  hy  aiumoiiia  iind 
..inniniiM  sulphide.  The  precipitate  thus  obtained  will  not  be  pure 
iron  aulphido,  but  mixed  with  the  earth  phosphates.  It  should  be 
redisaolvrd  in  HOI,  precipitated  by  sodic  carbonate,  tln*n  ai-idillnd  U^ 
acetic  acid  and  sodic  acetate  lidded,  and  the  solution  well  \*&ftk. -.*&*■ 's***- 
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will  then  bo  precipitated  for  the  moat  j»art  tw  oxide  mixed  with  a  KttU 
phosphate  of  iron. 

Since,  us  before  mentioned,  a  graU  portion  of  the  iron  swallowed  at 
soluble  salt  is  converted  into  insoluble  compound*  and  excreted  by 
faces,  it  U,  in  any  causa  where  pawning  by  iron  is  miKiwctnl,  of  mare 
importance  to  examine  chemically  the  fmcc*  and  the  whole  length  of  the 
alimentary  uiiml,  than  oven  tho  content*  of  the  <tomach.  In  particular, 
any  black  material  lyin«  nn  the  mucous  momViran*  may  be  sulphide 
ilOD  mixed  with  mucu»,  «Sh\,  .mil  tlidiild  In*  drUiihed,  dissolved  in  a  lil 
hydrochloric  ;u:id,  and  the  usual  te*U  applied. 

In  the  criminal  cases  alluded  to,  there  were  iron  utaizts  on  certain 
garment*;  which  acquired  an  importance,  for,  on  dissolving  by  the  aid 
nitric  acid,  thuy  gave  the  reactions  of  chlorine  and  iron.  Any  stains 
found  should  be  cut  out,  ateepod  in  water,  and  boiled.  If  no  iron  is 
solved  tho  atain  ahould  then  l>o  traatod  with  dilute  nitric  acid,  and  the 
liquid  teatod  with  fsnOQJuHl  of  potash,  Ac  It  need  aearcely  be 
obocrvrd  that  iron-mould  i*  eo  common  on  shirt*  and  any  fabric  capable 
of  being  washed,  that  groat  caro  must  be  exorcised  in  drawing  ooncl 
from  insoluble-  deposits  of  the  oxide. 

•X  CHROMIUM. 

$  M83,  Tho  only  salts  of  chromium  of  toxioologioal  importance  are  the 
n (Mitral  eliminate  of  potash,  tin?  bichromate  of  |iotnali,  and  the  chrouisle 
of  lead. 

Neutral  Chrornate  of  Potash,  OOsK.O-  194V,  containing  66-7  per 
cent,  of  iU  weight  of  chromic  anhydride,  C*rOs. — This  salt  is  in  the 
EORD  of  ritpiu-ycllow  rlminbic  cry  stub,  easily  soluble  in  water,  bvit 
badaUfl  hi  alcohol.  Its  aqueous  solution  is  precipitated  yellow  by  lead 
oeetatnor  hoaic  acetate  ;  the  precipitate  being  insoluble  in  acetic  acid.  If 
ehmmntn  of  jh^imIi  in  solution  >•  tented  with  silver  nitrate,  the  red  chro- 
rnate of  silver  is  throwu  down  ;  the  precipitate  li  V)  ith  ililln ult>  Soluble  in 
•lih.it"  nitric  e<  id, 

a  884.  Potasgic  Bichromate,  CrOBK/>-29S'2,  containing  88-07  \m 
cent,  of  its  weight  of  chromic  anhydride,  CrOa. — Thia  salt  i*  in  beautiful 
laryo,  red,  tronaporent,  four-aided  tables  ;  it  is  anhydrous  and  fuses  beW 
roilncsn.  At  a  high  temperature  it  ia  decomposed  into  green  oxide  of 
ehrnmium  and  yellow  rim  nr.iti-  *»f  j Kit u«H<  It  b  insoluble  in  alcohol,  but 
rejulil)  Koluhle  in  watn  Tim  aoli.tiou  ^ivc*  tho  hsum  |ireo[pUattf  v.iMi 
silver,  lead,  and  barium  oj  the  neutral  chromato.  On  digesting  a  solution 
of  the  bichromate  with  sulphuric  acid  and  alcohol,  tho  solution  become* 
green  from  the  formation  of  chromic  oxide. 

J  888.  Neutral  Lead  Chronjatc,  I'bCrO, - 3235,  cowptwitiou  in  100 


§  886-888.] 


CHIIOMII'M. 


671 


ports,  PbO,  68'94,  Crt)jp  31*06.— This  is  technically  known  as  "Chrome 
Y*Uow"  and  is  obtninral  ns  n  yellow  precipitate  whenever  it  solution  of 
plumbic  acetate  in  added,  either  to  the  solution*  of  potasoic  chromato  or 
bichromate  ;  by  adding  chrome  yollow  to  fused  potsAsic  mtrat«,  "chroma 
red N  to  formed  ;  ft  has  the  composition  Cr032PbO.  Neutral  lead 
1  in  Kimtr  la  insoluble  in  acids,  but  may  be  dissolved  by  potonic  or  sodic 
hydrate?. 

J*  886.  Use  in  the  Arts. — Volume  bichromate  in  extensively  used  in 
the  arte — in  dyeing,  niUoo-printtllgj  the  niiinufi«Hiii'  n  iin,  and  in 

photography  ;  the  neutral  chruuiate  lias  beou  employed  to  a  small  extent 
as  a  medicioo,  and  is  a  common  laboratory  reagent ;  lead  chromate  is  a 
vulnable  pigment. 

§  887.  Effects  of  some  of  the  Chromium  Compound*  on  Animal 
Life. — In  the  chroiuatea  of  pota*h  theie  is  a  combination  of  two  poison- 
ous mctale,  so  that  it  ia  not  surprising  that  Gmclin  found  the  chloride  of 
chromium,  CrClv  less  nctive  than  the  neutral  chromat*  of  potash ; 
1"9  grm.  of  the  last,  administered  to  11  rnbbit  by  th*  *U<m .-n-ii,  i-auu'd 
death  within  two  hours,  while  3  grma.  of  chrumoua  chloride  had  do 
action.  Hubcutaneou*  dose*  of  "2  to  "4  xrm.  of  neutral  chromato  (accord 
imr  to  the  experiments  of  E.  ilergens  *  and  Carl  Pnannr  f)  act  with  u.re»t 
intensity  on  rabbits.  Immediately  after  the  injection  the  auiinula  are 
restless,  ami  show  marked  dyspnc&a ;  death  often  takes  place  within  a  few 
bona 

l>itirrbcca  does  not  seem,  as  a  rule,  to  follow  when  the  *alt  in  admin- 
istered by  subcutaneous  injection  to  animals ;  but  (r  melius  rabbits  hud 
considerable  diarrhoea  when  l'fi  Ktm.  woe  introduced  into  the  *buua<-.li. 
The  flame  quantity,  injected  beneath  the  akin  of  a  dog,  caused  loan  of 
appetite,  and,  nficr  «ix  days,  there  was  n  dry  ••xnnthi-m  on  the  back,  and 
the  huir  fell  off  in  patches;  there  was,  however,  neither  diurrhcea  nor  vomit- 
ing. Bichromate  of  potash  causes  (according  to  tho  researches  of  Pclikan)? 
symptoms  similar  to  those  prodnend  by  ansenie  or  corrosive  sublimate',  it 
acts  as  n  jmwnrful  irritant  of  the  »tnmach  ami  intestinal  enna),  and  may 
even  cause  inflammation ;  on  its  absorption  a  series  of  symptoms  are 
pCOdaOfd)  el  which  the  most  prominent  are  albuminuria,  bloody  urine, 
and  emaciation.  From  -06  to  -36  grm.  (I-IU  grains)  to  faud  to  rabbit* 
and  dogs. 

§888.  Effects  of  soine  or  tho  Chromium  8alts  on  Mon  —  Bichro- 
mate Disease. — In  manufacturing  puUwie  bichromate,  tho  workmen 
<•■.   ■.  ■-.!   ;>i  Mir  dimt  hinmftnd  tanaviM-ypcnilnrtruiin  f  ivinpti  Mr: 

•  if*./  «i*Wm*rtf.  r*lkol.  «.  PharmnJnl.,  Bd.  «,  Hit,  I  and  2,  %  MS,  1875. 

I    Virchcm't  Archivf.  path.  Anal,,  1W.  79,   lift.  2.  ft  S33,  1880. 
;  BctitHQO    oar  geriehlL    Mcdkin,    Tutikvl    u.    t'hartimkotytMmik^    V^vlWh.. 
UH8. 
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knnwn  undrr  the  name  of  "  bichromnti1  di»nA*r."  It  was  first  rlwrrit^d 
in  Kngland  by  Sir  It.  W.  Kichoniaon.*  It  appear*  that  if  the  workmen 
innpire  the  particles  chieHy  through  tli"  iimi:tli,  a  bitter  and  dinogrcc^ble 
last*  ir  experienced,  with  an  taflHMI  '"<f  nUu,  Ttii-  iuereaae  of  the 
buccal  accretion  nets  rid  of  moot  of  the  poiMuu,  uud  in  Unit  cx*e  but  little 
ill  effect  i*  nxj- 1  '"■  '',  .  but  those  who  ktsj)  tin  bmA  i  loncdaud  inspire 
by  tho  note,  «uffer  from  on  inflammation  of  tho  septum,  which  grail 
frets  thin,  fend  tiUimnteN  DioArsJta1  ;  firwllv  the  whole  i>f  thr  septum  i«  in 
U»i»  way  destroyed.  It  is  sUtrd  that  when  a  wurkmon  has  loot  bis  natal 
septum,  hi  M  from  nasal  irritation,  and  lias  a  remarkable 

immumtv   fan  DfeUrtL      The  riif-micnl   Works  Committee  of  Inq 
Hpoit  (lc*93)  thai  (In'   iniiimfacUtro  of  bichruiuute  of  powah  or  sod.1  i* 
practically  tfl  tin-  hndfl  ol   Ufl  N  I  DM  U  flteUKW.  Rutherglen,  nnd  Fad- 
kirk,  and  that  thoy  viaitod  all  of  thorn,  and  found  "  that  almost  a!! 
mm  working  where,  dint  WM  prevalent,  mnro  enjieeially  bttWMB  ttn 
nacc*  and  the.  dissolving  tanks  hod  cither  perforation  of  the  septate  of 
the  nose,  or  luid  lout  the  septum  altogether."     The  bichromate  alao  causes 
painful  i-km  affections— eruption*  akin  to  eczema  or  psoriasis;  also  very 
flrep  and  intractable  ulceration*     These  the  WfllkBll  cull  "  eht  MSC  I  <>le*  " 
These  cutaneous  maladii*  start  from  on  excoriation  ;  so  long  as  the  ikin 
1    )»«>t  broknn,  thorn  acorns  to  bo  littlo  local  cll'nrt,  1!  nny.     Tho  effect*  of 
the  hftobrautt  *w  "lfl°  **cn  in  horse*  employed  at  tho  factories ;  the  salt 
.■■Urn:*  Into  a  wound  ot  crack  in  the  lep,  produces  ulceration  :  home*  may 
rvrii  1"»'  tin  ir  hoofs. 

$  889.  Acute  poisoning  by  tho  chrotuatca  is  rare.  In  the  ten  years 
ending  1892,  in  Eflgknd  md  Wh1.-k,  1  secidentnl  deaths  am  ttcribod  to 
pubmr  bii'hn>iual.i<  :ni<l    1   hi  rim  nine  acid       FsJci   hso,    1  l»wti 

■hie  l«  fin-     11     ;  ■     literature  17  cases,  C  of  which  were   suicidal, 

1U  occidental,  and  in    1    the   Uchromato  WM  Used  Aft  an  .il«.rt  ■•  ' 

ooAf  of  poisoning  by  Chi  Bfaomotl  >f  potash  (related  by  Maachlta),t  In 
whiih  a  woman,  aged  '_T>,  boolc  for  u  suicidal  purpose  n  piece  of  pcrUsxk 
chrumatc,  which  sin    i-   -'til  <d  as  the  eine  of  a  hojtolriut  (it  iroukl  pro- 

\i:i\'\\     !"     !»1    l"JUl    ,;     P  RD        'I      ^    '■'   III  }.    'I-''     <-liM'l     'VIMjil ......  ■     :    ::   ... 

diarrlmn,  pain  in  tho  atomuch,  end   rapid  cnllApm ;   death   ti>ok   1 
foui !.' ■(  11  hours  after  swallowing  the  imhuoii. 

In  powonins  hy  potexdo  bichromate,  there  may  bo  much  variety  in 
symptoms,  the  ""»••»•■  >    '  li  h«*fng  those  common  to  all  irritant  poisons, 
i>.,   voiriilM   ■.   1  mrrlirea,   and    r-ollapKc,    ivith    rntinjx    in    the    lirubit  snd 


*  Brtt.  ami  for.  Mai,  Chirurg,  Heviewt  Oct.  1803.     Stx  slso  a  juper  by  H 
writer,  rv»d  brfwv  l\w  Mmlical  Seciuty,  rsportwl  in  the  FxmcU,  Mir.li  II,  IMt 

t  Ifagtr  VirrtsljahrMckr.  /.  rf.  jmxXi  Httik.t  Bd.  131,  |  57,  1*77;  HchfeSdt'i 
Jakrh.  U7S,  B*l,  mt  $  07.  Set  aim  Sobnsbsrdt  io  Mawbka's  Uavikul,  bM  n. 
p.  8. 


*&*>•] 


GHKHUI  'I 


673 


excessive  tliirftt ;  and  the  raror  nffroting  mom  Npooullj  thr  uervniH 
system,  such  iuj  narcosis,  paralysis  of  the  lower  limbs,  awl  dilatation  of 
the  pupils;  occasionally  there  is  alight  jaundice. 

In  a  case  recorded  by  Dr.  Macnivan,*  a  man  took  a  lump  of  bichro- 

of  potash,  estimator!  to  ha  over  '2  drnehrns  (7  7  ;rnip.)  The 
symptoms  commenced  in  fifteen  mi  mites,  and  consisted  of  lightnrsa  in 
the  hood,  and  a  sensation  of  threat  heat  in  the  body,  which  was  followed 
by  a  cold  sweat  \  in  twenty  minutes  he  vomited  ;  he  then  fullered  II 

;ri':il.    |  HIM    III   til'1   -tUMliaclt,   ^j 1 1 ,\ 1 11  Ht,  xpfH'kx    W"C    l\\r  »'Vi-.  ;i  ill' nilirillR 

i,  and  there  was  loss  of  pow  d  W  N  the  legs,  The*©  symptoms, 
again,  were  followed  by  severe  rigors  and  ^roat  coldness  of  tho  ex- 
tremities. On  the  patient's  admission  to  hospital,  two  hours  after  taking 
Kite  poisuri,  it  was  noted  that  tho  puiiils  BTBH  dilated,  flu  fun;  [tain  and 
cold,  and  the  pulec  feeble.  He  complained  of  intense  epigastric  pain, 
and  a  feeling  of  doprcBsion;  there  was  some  stupor;  the  rftomnrh  wait 
emptied  by  emnt.it'*  and  by  thr»  Hturnnrh  pump,  nnd  tho  pationt  treated 
with  Utp'ul  emollient  dfjnhfr  whilst  Hidwutanmu*  dnsr.*  nf  sulphuric  ether 
were  administered.      He  mado  a  Rood  rocovory. 

In  a  ease  recorded  by  Mr.  Wiliiontt  a  man,  aged  61,  was  found  dead  in 
Iim  bed  i  w! vr  hour'  ftffeo  be  bid  bom  to  reel  Doting  the  night  he  whs 
heard  to  snore  loudly  ;  ther*  were  uo  signs  of  vomiting  or  \'  r:\i\z,  jml 
bichromate  of  potash  was  found  in  the  stomach,  t 

§  H90.  Ghromate  of  load  baa  also  caused  death.  In  one  casc$  the 
hrcxathinj;  of  rhromatn  of  lead  dust  aroma  to  have  hpan  fatal ;  and  tin n 
is  also  a  double  poisoning  recorded  by  Dr.  Linstow,||  of  two  -Iiildni,, 
oped  three  and  a  half  and  one  nnd  three-quarter  years  respectively,  who 
ute  some  yellow  ornamenU,1t  which  were  used  to  adorn  s  cake,  and  wblah 
I'iiiiUiin'ii  i-hniini'  Ni-iu.M  K'lircinnte  of  lent]  Hw  foangn  dud  In  hro 
and  the  elder  in  live  days.  The  symptoms  were  redness  of  0H 
dulnr**,  and  an  mc.ltn;Uia:i  to  nl.-rj, ;  BMttMl  .<>ni|>lained  of  pain;  the 
younger  one  hod  a  litttn  diarrhoea,  but  the  »ldor  neither  sacltnea*  nor 
puppiin .-. 

*  "Oo  s  C**j  of  Fctaiiing  with  Bichromate  of  Potash,"  by  Ed.  0.  Macumi:. 
M.B.,  Una*,  SopL  22,  18*3. 

t   Mmt  OuHU,  vol.  sX,  734. 

X  Sss  sJ»o  ceuuu  mcoriW  by  Dr.  U'LoehUn,  Clamfoto  JUd.  .A-iim.,  July  1S81  ; 
Dr.  M'Crorie,  itoo\,  Mty  1881;  Dr.  tt.  A.  Warwick,  /-<ii*w,  Jam.  31,  U80  :  and 
Dr.  Dtinhar  W»Ik»r,  i&uf.,  Sfipt,  27,  1879— a  iqmmsry  of  i\ll  of  wlii«b  insy  bo  found 
la  Dr.  Mscuircn's  pajwr.  fa 

a  Vrlfft  UkUHrhr.   Frrgiftung  dureh  EinatSmm  (to  Utauba  ro*  vut  ChrvmMttrtn 
SUi-OtytU  gtf&rUt*  Garni.— VurttljnhrarMr.  /  ovr.  Jfet,  IW7,  Be.  nrrii.   m 
i  p. 'JO. 

H  JWrf.,  Hd.  tra.  60,  1874. 

H  The  ornameaU  were  imiUliuux  of  b«es;  cacL  contained  '27  gnu.  gum  tnuov- 
caiith,   0042  jcrm.  neutral  lead  chromate. 
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§  891.  Postmortem  Appearances. — Wa  possess  umo  eery  exact 
researches*  upon  the  pathological  changes  induced  by  subcutaneous 
injections  of  solutions  of  potassic  bichromate  on  anhosls,  and  especially 
on  the  changes  whirh  the  UAnOfl  undergo.  If  tin- .minm!  El  t; i  1  l**«l,  or 
dice  a  few  hoars  after  tin  injection,  there  are  u\ jmrvutlv  uu  striking 
appearances,  hut  a  closer  microscopical  examination  shows  considerable 
changes.  Tho  epithelium  of  the  tubuli  contorti  exhibits  a  yellow  cloudi 
item,  and  the  outline  of  the  cell*  is  irregular  and  jagged.  The  glamentlr 
are  moderately  injected,  and  their  capsules  contain  an  albuminous  exuda- 
tion ;  tho  cenoliouli  are  filled  with  round  cells  imbedded  in  a  fluid  which, 
on  heating,  coagulates, ami  ll  therefore  albuminous  or  fibrinous;  probably 
this  in  thft  first  stagp  of  the  bfDUtfOfl  ftf  (iKt us  casta. 

In  the  case  «|UuU*d  of  the  wguiau  wltn  poi->nr;d  hei^df  with  |  iotas  uc 
ehromnte,  very  .  tiikin.-  change*  were  found  in  the  stomach  and  intes- 
tine*. The  stomach  contained  above  a  litre  of  dark  chocolate  fluid  of 
alkaliiif   n;i«iii»n:  the  mucous  membram-.  m   1I1  :;rhood  of  the 

cardiac  and  pyloric  extremities,  was  Iwolleu  and  rt«1  in  sharply  defined 
Icteric*;  port). in-  -I  tin  1 5.1H1.I111I  UyiM-  won-  dfttmhed,  tho  rest  ©f  til* 
BOOQQI  membrane  was  of  a  yellow-brown  colour,  and  the  whole  inte 
b  ""  the  duodenum  to  tin-  »igmoid  flexure,  wan  filled  with  a  partly 
bloody,  partly  treacly-looking  fluid ;  the  mucous  membrane,  throughout 
its  entire  extent,  was  swollen,  with  numerous  extravasation?,  and  in 
place*  there  were  losses  of  substance.  Similar  appearance*  to  the**  hare 
Wn  found  in  other  instances;  the  anomalous  caee  recorded  by  Mr. 
Wilson  (aatt)  is  an  exception.  In  this  instance  a  pint  of  inky,  turbid 
liquid,  which  yicklod  to  analysis  potasrie  bichromate,  was  found  in  the 
."liiinsch  ;  but  ilii-n-  nn  iK'  ih;iiK'"1  ADsBg&e  unywlinirw,  saie  a  slight 
redness  of  the  cardiac  end  of  the  gulloU  In  I-instow's  two  case*  of 
poisoning  by  loud  chronml  ■,  tin  1  wutv  found  in  both  fstty  degeneration 
o(  the  liver  colls,  And  red  [unnti  or  patches  of  redness  in  the  stomach 
and  iiiLoiinr*  Tu  tho  eldai  hoy  tho  changes  in  the  duodenum  were 
very  intense,  the  mucous  membrane  was  swollen  and  cosily  detach*  • 
the  upper  part  strongly  injected  with  Moo'i  :  m  <>n*  pi 
perforation,  and  in  several  places  the  membrane  was  extnanaij  linn.  In 
the  youngrr  boj  the  kidneys  seem  to  have  been  mumd,  in  the  elder 
congested  and  containing  pus.      Although   it  two 

children  di«'d  ln.»ui  k':ul  :.-hr...m:it*',  a  chemioa]  analysis  gave  no  result. 

$  892.  Detection  of  the  Chrumntea  and  Separation  of  the  Salts 
of  Chromium  from  the  Coutents  of  the   8toinach,  Ac— If  in  tlso 
methodical   examination    of    an   acid   liquid,   which   has   been   already 
altered  from  any  pi      r'  >'"  '  in»t  may  have  been  obtained  by  snip 
elUd  hydrogen,  this  Uqoid   is  made  alkaline  (the   alkali   mii_\   I 

•  C.  Pfnasr,  <yt.  cit. 
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mhle«l  in  slight  excess),  and  hydratcd  chromic*  oxide  in  thrown  down 
mixed,  It  may  be  with  other  metal*  of  the  aecond  class,  the  pre- 
cipitate may  then  bo  fused  with  nitre  and  potaauc  carbonate,  and  will 
yield  potassie  chroniute,  soluble  in  water,  and  recogniand  by  tho  rad  pre- 
cipitate which  it  give*  with  silvn  niii.it*-,  tin-  yrllow  with  lead  ncctato, 
mil  tin-  .'(■■■-■:i  i-oiniii  [iriP'hu'od  by  boiling  with  'liiiit'  olpbaiic  und  and 
a  little  alcohol  or  sugar.  If  by  treating  a  complex  In  pi  id  with  ammonium 
hydrosulphide,  sulphide*  of  zinc,  manganese,  and  iron  are  thrown  down 
mixed  with  chromic  oxide,  the  same  principle*  apply.  If  a  chroninte  is 
itt  in  the  contents  of  the  stomach,  and  the  amnio  fluid  i*  treated 
with  hydrochloric  acid  and  potowie  chlorate,  chromic  chloride  U  formed, 
iind  diwolving  imports  a  green  colour  to  the  liquid— thin  in  itself  will  bfl 
strong  evidence  of  the  presence  of  a  chromate,  but  it  should  be  supple- 
mented by  throwine;  down  the  oxide,  and  tram  I  HO  a£  [1  in  Um  V  >v 
detailed  Into  potuauc  chromate. 

A  ^''iii-Tiil  method  of  detecting  and  oetiuuttiug  both  chromium  aud 
barium  in  organic  matters  has  been  worked  out  by  L.  do  IConiiiRh,* 
The  tubataneo*  are  burnt  to  an  aah  in  a  platinum  dish.  The  ach  U 
weighed:  to  tin  ash  i*  fuMcd  four  linn'-  it*  weight  of  polonium  -inliiirn 
carbonate  and  the  same  amount  of  potiusainui  nitrate  .  and  tli"  whole  i« 
fueed  for  fifteen  minutee.  The  fused  maw*  w  boiled  with  water  and 
filtered;  if  rhmitiiura  ifl  proaant,  the  filtrate  U  of  a  more  or  lea*  pro- 
unuiHi'il  yellow  colour,  but  mangnnnar  may  produce  a  green  colour  anil 
mask  the  yellow  ,  thi.*  colour  ia  removed  by  boiling  with  a  little  alc.uln.il. 
The  liquid  ie  concentrated  down  to  *J0  c.c,  filtered  into  a  test-tube,  and 
a  eolorimetric  estimation  made  of  the  chromium  prevent  by  imitating  the 
colour  by  a  solution  of  pfltMtrinTn  chrntmito  of  Known  strength.  To  pi  Wl 
that  the  colour  is  really  due  to  chromium,  acetic  acid  and  lead  acetate  are 
added,  when  the  yellow  chromate  of  lead  ia  at  once  thrown  down,  (If 
l*»ad  waa  in  the  aah,  a  yellow  precipitate  may  appear  on  the  addition  of 

:irrl.;i      i    :.|    1      Tl)   the    |KlI  t» '  HI  ««f  iLtll   insoluble    ill  W.ll.-i    ||  .'Mil-    hydroi'hlorii 

acid  i*  added,  and  to  the  acid  solution  a  largo  excow  of  calcium  sulphate 

is  added;  tide  preeipit'it bunion  ;i*  Ktilphiite  free  from  lead  sulphate* 

for,  if  the  Utter  should  he  present,  it  rim  .  not,    mnVr  i  In   i-iri-in 
come  down,  being  soluble  iu  strong  hydrochloric  acid 


*.  THALLIUM. 

1 80S.  Thallium  waa  dinowod  by  Crookcs  id  18(11.  IU  ttomie  w«ifrht  ii  304 ; 
•peeiflo  ^rarity,  11*81  to  11-01  ;  moliin^-point,  290".  It  El  a  ho*ry  diaoiagiHitJc 
nirul,  very  similar  l>  lead  la  iu  physical  propcrtiot.  Tie  nitrate  and  sulphate  of 
thallium  are  both  >olablc  iu  w*Ur,  the  carbonate  l<«a  •»»  rtquiriug  about  125  part* 

•  .4  reft.  Pharm.  (8),  xxtii.  »44 
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of  water  for  eoUtlon,  while  the  chloride  ft  tj*i-ingly  actable,  eepectally  in  hyiro- 
<?hloric  arid. 

I  101.  Effect*.  All  the  anlal  ;!  thallium  arc  paaoaoua.  One  of  tbc  lawWal 
expert  neuters  on  the  physiological  action,  Panic;,  found  1  gna.  flU  «Tain*)  of 
:  ball  win  csrbonUr  Mifltcirut  U>  kill  a  rabbit  b  *  fa*  hour*;  the*»  w«*  low  of  | 
i-aUr  povce,  trtmldlng  of  the  lirobe,  and  death  apparently  from  asphyxia.  Laroy  * 
need  thnlWnm  •iilphata,  mil  minnl  f li -t  i\st%%  w«rr  wliratwl,  and  xmler**!  from 
tumbling  of  the  limb*,  followed  by  jienlyafa.  The  moat  defluitr  rwull,  wura 
obtained  bj  Marmot  who  found  that  '01  to  -Of*  gnu.  of  a  soluble  thallium  wit, 
injecupl  nfecKfeaaOawj  qj  dirc-lly  ii:i»  thn  vrina,  ami  '6  gnu,  edtuiaiatared  through 
iht  atoinach  of  rabblte,  caused  ilcath.  Tbc  action  la  cumuUtur,  and  aecnoUiuig 
like  that  r.f  m«miry  :  th*n-  *m  rr»W««  ami  swelling  of  the  mucous  membrane  • ' 
«1urna4'hp  with  mucous  bloody  dleehargee ;  hiarnorrhage  may  alao  B    Uta 

longa,  Tlialliiim  ia  eliminated  through  tbo  urino,  and  it  also  foond  la  tbe  Um<*  ;  ii 
pewc-s  into  the  arinc  from  thrr*  to  fivn  miauts**ft«T  injec-tion  :  the  elimination  it 
iIum,  oftau  tiling  ax  luug  a*  throe  week*.  It  baa  beta  found  iu  ilia  m;ik,  ia  the 
tear*,  in  the  iuucoui  membrane  of  the  mouth,  of  the  trachea,  in  the  Mention  cf  tbc 
'•*.lur  iniimii*  inamlirane,  *nii  in  flu-  |*rirardi*l  fluid  ;  ami  in  KIM  thae 

the  poison  bu  bean  Introduced  by  subcutaneous  Injection,  or  by  any  othor  cfcauw«J. 
It  stems  probable  that  the  reason  of  iu  bring  detected  to  readily  in  ail  the  eeoratioks 
iiiuuU  QjBBOtUa  m'u.  Ii  .-au  Iw  diaoovcrcd  by  spcctroeoopii    >''»' 
«  895.  Separation  of  Thallium  from  Organic  Flu i da  or  Tieeuee.  — TV  -*lu  of 
'liiillimii,  If  alniit  limi,  ffoodd  *  it  1 1  v  l»  ii<   Ba     -  i-""»  the  tiwuw  by  hydro- 

chloric acid,  ao  that,  In  any  special  search,  the  tissue*  are  beat  deatroyv 1 
uilphnno  .ir  nitrin  arid,  nt  DOtlh  \M  l,in  ordinary  inetlmi  of  inaly<u,  whtn  an  acid 
liquid  ii  lint  baftaad  wife  aulpbnretted  hydrogen,  and  then  taada  alkaline  by 
ammonia  and  aminoiiic  sulphide,  thallium  would  be  throwudown  with  tli-  raafl^MM 
andiron  of  the  blood.  Fmm  On  inu«l  »ulphidw,  thallium  maybe  wj  a  rated  by 
nig  and  iliaanlTliig  the  tulphldci  with  nitric  ar.ld,  cvai«mting  r*ff  th#>  lanaaa  of 
aelil,  flletolrntfl  In  a  v<ry  little  Not  w»ti»r,  ami  iirecipltatlng  thalloua  chloride  fey 
volution  nf  common  wit  Th»  i^bj-,  howavar,  with  which  thallium  may  he  eeparaaetl 
from  Nolutiona  of  Eta  wlti  by  «alTani«iii  la  ao  great  u  to  rcinlcr  all  othor  protota— 

i:m.  .  1     -is.  :li.  U-*i  paajr,  !.'.  ■  - 1  ■.. .  :•  t  |  ■  I  ball  ■■  •!■  i-  -:'  ■■'  ili>  'uctal  to  Daaatvi  l 
liy  a  nuirnni  from  mm  01  incur  cell  a.  and  Uit'ii  DO  1  lamiiir  tin-  <lrjn»»i!  <<[in  tr)w>Tt|iiaaQy. 

riiallHiMi  giTea.  when  heated  111  a  bunaen  (lamp,  a  magnlftoont  groan  line,  th«  catatra 
til  which  <'orriupoa4|  «'<h  aMTi  lonyth  6S4'0  ;  a  urcnnd  gia>  ||  oentra  of 

which  coincide*  with  W.I..  5(18,  may  alwi  h*  diatinjr/iiahad. 


4t   .VLIMIMIM. 

^896.  Aluniiniuza  and  its  Sftlte.— A  etiuiiK  wlutioii  of  a^utr  rjj 
alumina  lion  irritAnt  proptrtUab  mid  has  ^ivon  riw  to  uccidcaU.  TL« 
lorrii  tluui,  in  ft  oluSklOad  ^onuo,  in  givnn  to  a  chuu  of  bodtOA  of  tho 
typ*i  of  A1KSO,.  Common  nlum  in  wt  tlit*  pmacnL  time  unmonift  alum, 
XHjAltSd^j  t  LfiHgl '  .  when  tuado  anhydrous  by  hrj»t  it  i»  knovn  hy 
tho  nnmc.  of  burnt  ulum,  ami  ixwmmmi  cauatio  propertica. 

J697.  Action  of  Alum  BaltaV — l>»-.iih  ■»■  illnaaB  hua  hillicrto  only 
tuken  plitii    r«  m  I b«  Engeetaon  of  Istgi  dosea "f  ftluni  rjr  Lha  acAfiaw^  an. I 

*  Cfam.  StiOt,  ISM. 

t  GWmytr  MMrf.  Stwknrhtrn,  Aiur.  14,  N«   Sti 
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the  symptom*  in  ttiMl  bmm  hnt  been  those  of  »n  irriuuit  potoon  |  W 
arc,  however,  indebted  to  Foul  Siom  *  for  a  research  on  the  absorbed 
substance,   in   which    the   local   effect©   as   far   as   possible   have    been 

reduced. 

Stem's  research  wb»  mad©  on  frogs,  cat*,  mid  dog*.  For  fag  bl 
employed  a  double  aalt,  consulting  of  sodic  and  aluininic  lactate,  to  which 
he  ascribed  the  formula  Al.fC  H  '  I  ) ,(''..11  ,Vi<\)a,  equal  to  lo*2  par 
cent,  of  ALOtT  Twenty  to  thirty  ingrms.,  administered  by  aubcutanRmi> 
injection  to  frogs,  cnuscd  death  in  from  ten  to  twenty-four  hour*.  After 
the  injection  there  was  watleaane**,  and,  ultimately,  general  parnlyiria  of 
thfl  control  nervouw  syatem.  The  circulation  was  not  affected  ;  the  heart 
waa  the  last  to  die. 

Jfor  warm  hooded  oOSm&Jl  h"  uxi<d  !lu-  double  tartrate  of  eodium  and 
aluminium.  Pf ginning  with  a  arnall  rloan  aubrut.inennaly  admfidatoreil, 
he  gradually  increased  it,  mid  found,  uudei  lln-.-r  rin  -.iim-Uuw,  that  tin* 
Irthiil  '1-  "  for  rahbiti  won  0*3  firm,  per  kilo,  of  body  weight ;  for  dog* 
0*25  firm.,  and  for  cats  0*30  to  O'-S  gRB  :  if,  however,  a  single  doao  waa 
.-ulTTtiiii-tcn'il.  ihi'ii  r:it-  could  In-  killed  I >y  0'15  grin,  pa  kilo.  Tin* 
■fanptoniv  i-'Huiiicm-rd  Un  '"  Iwi-lvr  liuurs  after  the  injection  of  a  large 
doao,  but  with  n  medium  dose  the  symptoma  might  bt  delayed  for  from 
three  to  four  .by-;,  than  BhtN  1HU  Ioks  of  appetite,  eonatipnt.ion.  m  -  I 
tion,  languor,  and  a  disinclination  to  move.  Vomiting  and  low  of  Hernia- 
tion to  pain  followed,  the  power  of  awullovring  even  saliva  vtub  lost,  and 
a  condition  SUperverMil  -tuulir  to  bulbar  paralyse.  However  true  thin 
pfotiVM  ".ay  he  when  largadnaaa  are  given  Rbcntniieiiindy,  it  <i<.."i  imi 
bflow  1 1  wit.  hydrate  of  nliuniiiu  in  am*U  doaea,niven  by  the  mouth,  Hum mI 
with  food,  produces  any  symptoms  whatever. 

Alum  baking  powder*,  containing  from  30  to  10  per  cent,  of  alum 
rntxed  with  carbonate  i.f  soda,  are  in  couimert-r,  and  lam  i  -i  for  ■  long 
time,  many  tona  being  sold  yearly.  When  water  i*  nddwl  to  such 
powder*  decomposition  take*  place,  the  raault  being  sodic  aiilplmto  and 
aluminie  hydrate,  carbonic  acid  being  given  off.  Were  tho  hydra:*,  in 
amall  doses,  capable  of  producing  illdIgttlfo&  ur  disease  of  the  central 
nervous  system,  it  seems  astoniahiug  that,  considering  the  enormouA 
number  of  persona  who  uae  alum  r*,  th  ;■<■  should  not  bo 

aoma  definite  nvidence  of  ita  effect  The  author  and  hi*  family  for 
■lO&fihl  Uigcther  have  used  alum  baking-powder*  without  any  apparent 
injur}*,  and  there  is  little  doubt  that  aJumina  hydrate  passes  out  of  the 
syateiu  mainly  by  the  bowel,  witlunii  Mag  absorbed  to  any  groat  extent. 
In  a  trial  with  nyunl  u>  .111  >duiu  1uu\ing-|Riwder  at  I'mit*  pndil  (ISlJ.'ij. 
tlio  proaecution  advanced   tho   theory,   and   aupportcd   it   by   unfa 

-  ir,u    <h<-  w  rttungm  irw  dhmtoiMW  «.  ItirytKwnt,  fluty,  Dva„  Durpat, 

18h«;  BvhmidtS  ZaA^iwA,  toI.  OftlL  138. 
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•cienlitic  *'i'ini'in,  tli.it  aluminium  hydinto  hu  diaaolud  by  th*  hydro- 
thc  giujtnc  juice,  forming  chloride  of  aluminium,  aomc  of 
I  absorbed  and  «it**r  th<  loo  :  that  which  vu  not 

ftbmtal  in  the  atomacli  passed  OO,  and,  nTflHng  the  alkaline  fluid*  of 
the  intestine*,  waa  again  separated  a*  aluminium  hydrate,  and  ae  eueh 
absorbed. 

If  thm  doOB  mv  id,  -irill  then-  i«  00  direct  evidence  o!  iu  toxic  influence 
in  the  email  quantities  used  in  baking-powder.  Il  may  be  pointed  out, 
also,  that  with  regard  to  tho  ncsnible  lethal  effect  of  a  nori-ccn-oaivc  ca\H 
Of  iilum,  presuming  that  tho  lethal  dn«>  (or  man  i«  Ibi  aamn  aa  that  for 
a  tat,  the  amount  of  alumina  to  kill  ■  08-kilogra.iunir  man  would  have  ti» 

1 M»al  to  17  gnu*,  or  about  3  oza.  of  ammonia  alum.     Thin  important 

question  can  only  b*«  «**ti  mg  of  animals  carried  an  for 

a  long  |mriod  nf  timo. 

|898.  PoBt-mortfiiu  Appearance*.— Iu  the  IV* 
persona  hare  been  UHM  by  lar-go  done*  of  alum  or  it*  salt*  there  have 
been  fouud  conooion  of  tho  mouth,  threat,  and  stomach,  and  hyf  anemia 
nf  thi  kidney*  and  hrtHlfllt  In  thi>  xninmU  experimi-nled  u]ion  by 
I'aul  Sieiu,  hypora'in.  .  I  Oil  intestine,  fatty  degeneration  <f  the  liver  and 
(■Jinn*  dl  v*  1  •  Mata  "i  Ihfl  UdD  V  1  were  lln*  ■  in.  I  1  li  m  j I    DOM. 

§899-  Detection  of  Alumina.  — In  oil  oporatinns  lot  the  dotaetioo  of 
alumina,  glius  and  porcelain  vaaapla  are  to  he  avoided.  The  >.  11  balance* 
should  be  burned  to  nu  ash  in  a  platinum  diab,  the  aah  treated  with 
hydrochloric  acid,  tho  acid  driven  off  by  heat,  und  a  few  drops  of  nitric 
:h-i'I  ndd«dt  and  diaaolvod  in  hydrochloric  acid,  and  Uie-  solution  boiled  und 
filtered.  If  organs  of  the  body  una  operated  upon,  nun  *ud  phosphoric  acid 
will  be  present  in  the  ash  ;  this  will,  md--rd,  be- tbu  case  with  most  organic 
aubaUaeoo,  The  filtered  solution  II  W-iUd,  ftfid,  whilo  boiling,  pottred 
into  n  strong  anhition  of  todk  hydrate  contained  in  a  silver  or  plati 
dish  .  tho  iron  will  now  separate  aa  oxide,  and  con  bo  GllciwJ-off.  To 
tho  nitrate  i.i  ..ddol  n  little  aodic  phosphate;  it  is  then  feebjy  acidified 
with  hydrochloric  acid,  and  ammonia  added  just  sufficient  to  render  it 
alkaline;  a  light  whitish  cloud  'if  :iliuntni  phosphate,  Bboald  UtUntM  bo 
present,  is  thrown  down,  mid  can  be  collected,  horoughly  washed,  dried, 
ignited,  and  weighed  as  alumina  phosphate.*  Tho  alumina  phosphate  ia 
rh»-n  fused  with  wxlic  sulphate  in  a  platinum  (Hah  m  araolble,  arid  tho 
fnxnd  mass  treated  with  hot  water;  Uie  audi-  phosphate  dixmdves,  and 
tho  alumina  oxide  may  be  filtered  off  and  dissolved  in  a  little  hydro- 
chloric acid  or  sulphuric  i    •< 

A  wiluLinn  \\iw*  prepared  hit*  tin*  following  properties: — 

Ammonium  sulphide  .  white  precipitate  of  hydroxide. 
•  One  part  of  aL   pliM|»Iiato  it  oqaal  to  0*4*/  AljO*  $*7W  ammonia  ■luai,  an4 
1*481  [K-twh  alum. 
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Potash  or  wmIii  ;  white  precipitate,  soluble  in  execu. 
AmmouiA;  whito  precipitate,  only  ahghtly  eoluble  in  oxcgaa. 
There  is  ftlao  h  blowpipe-teat     if  a  little  of  the  hydroxide  be  coll'-cU-d, 
moistened  with  cubalt   niti  it<\   .unl   heated  on  churvuul  by  the  oxidising 
Hanic,  .■ilmninn,  under  these  circumstance*,  become*  of  A  blue  colour. 

-'.   URANIUM. 

1000.  Uranium.— The  &*lu  of  uranium  mo  iutemwly  polaoaoua.  Tho  nitrate  uf 
uranium  in  imud  i:i  photography  nml  tlir  nrlx,  and  ix  a  mtimtwi  reagent  in  chonnVul 

lAbofttntat 

Anoor»linic  to  KoWA.*W4fcy,"  tlm  amtatu  of  uranium  p<w««  an  unusual  power  of 
UBftftBfl  WW  »lbumiu  ;  the  other  hoIuUo  uranium  ntlU  act  aim  in  a  wniilar  Tray. 
Hence  concentrated  solutions  of  uranium  salts  corTodc  the  mucoua  membranes,  touj*- 
fonuiui!.  for  UHBpfo  tin-  refti  of  tfit  rtomaoa  tots  »  dvad  uranio  ■lbaiuinuW.  If 
a  iion-corroslvo  salt  of  uranium  U  injected  »ulH'ut.xui*ouMy,  glycosuria  It  produced, 
with  lally '!••(.>  inTHtiini  Of  !hn  wnllx  Of  !ln»  lilood-VAMiitk,  ami  fatty  Hmtigr*  in  flu 
kidneys,  livir,  &e.  Tho  animal  vut«t  and  ultimately  <Jio»  ;  O'S  to  2"0  ingr*.  of  Vi)4 
per  kilogrm.  will  kill  a  oat,  dog,  or  ral>t>it,  If  injected  suboutaneously.  The  nitrate 
or  acetate,  when  given  by  tho  mouth,  produce*  gaMro -cutcriiu  ami  m-phi-iiia,  with 
tuemorrliaicm  in  the  miIhUih*  of  the  kidney.     Uranium  is  not  mid  in  medicine. 

I  SM'il.  Detection  and  Estimation  of  Uranium. — Uranium  0DBDI  DXNOM  anil 
uranic  salts.  15oth  classes  of  salts  ore  not  preelpttntod  by  SH3(  but  arc  prscipitaM* 
l»y  niiMiniii-.nn  4iilp)ii<l> .  tad,  tbeVifore,  m  tOXJoeJorioa]  nualy<es  arc  likely  to  bo  mat 
with  in  conjunct  :«u  will.  iron. 

Tim  Milnhhlix  »f  iron  and  uranium  umy  \m  dimilvid  in  stroll*;  hydrochloric  acid, 
lulled  to  expel  S!!9,  and  the  solution  tiicn  oxidised  vlth  a  little  nitrlnsciil;  the  wilo- 
in  n  El  BOW  llklUMd  «'illi  niiiTin.ninin  .-jirlmrute,  wIikIi  precipitate*  tho  iron  at  oxido 
and  lean*  th*  uranium  in  solution.  On  now  acidifying  with  nitriaarid  in  ili^ht  nxnoK*, 
a  solution  of  sodio  phoepbato  will  precipitate  uranium  pho*nhatc  on  ■  whii |  prtoipC' 
tat* ,  alkaliw  will  g\rv  a  yellow  precipitate,  alkalina  carbonates  a  yollow  precipitate 
aolublc  tu  execaa.  lluiiiiin  iaibuuatc  alao  givea  a  precipitate,  it  ml  ii  useful  bstjqpAnV 
tioiiB.  Uranium  oxide  girt*  a  tfreen  (rln«  in  the  oxidising  florae  with  borax  or  with 
■xtic  rnoUphoNp  lists. 


V.— ALKALINE  KAUT1IS. 


Barium. 

S  90S.  Tho  eolublo  wilts  of  bnrnun  arc  undoubtedly  poiaonoun,  and  arc 
of  frequent  occurrence  in  the  art*.  Du  rfilwMifli  barium  i«  need  in  th* 
staining  of  wool,  the.  jiitralr  And  the  chlorate  in  the  green  Bin  of  the 
pyrotechnist,  tho  oxide  And  tin  .  .ui.mitr  in  tin:  manufacture  of  glae*. 
Tho  chromato  is  uaed  by  artist*  under  tho  nnmo  of  "yollowultrnmnrino," 
while   tin*   milplmU'.   technically   known   tin  "pc-rnmnent   whiti»,  on 

account  of  it»  weight  nnd  cbeapnew,  occaaiaiiully  uacd  a«  an  lulullcnuit 

•  ^(-flA/./.  JruU.  CViftir,  xjut.,  18M,  p.  DS1. 
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of  whita  (H)wdcre  and  other  substance*.  Barium  sulphide,  under  various 
names,  such  a*  BottcheTS  depilatory,  Thompson'*  hair  destroyer*  Pkmdr* 
epifatvire,  and  other  names,  is  in  commerce,  and  ha*  tau#«d  poisonous 
qrapftosu  * 

:  •.•":!   Chloride  of   Barium.   n.-»*".:'ii.u  )09    9$;  aAjilrrjr,  Ui. 
65*86  per  cent,  CI,  3 1  *  I S  ;  apafliflc  gravity,  3*75,  U  in  commerce  in  the 
form  of  while,  four*ided,  Ubular  crystals  ;  water  dissolves  about  ha] 
weight  at  ordinary  teni'M-nttim1*,  three- fourths  at  100*.     It*  xd  ; 
gives  a  white  precipitate  with  sulphuric  ■  •  insoluble  in  water 

■■■1 1  rdW  ■  aat& 

The  salt  imparts  a  green  hun  to  an  otliwwua  colourless  flame ;  viewed 
by  the  fqx-otrascopc,  grrwn  hands  will  b«i  visible.     \YV  may  DOlra   that 
chloride  of  barium  give*  two  different  spectra — the  one  at  the  moanet 
of  the  intr  >  iu.'tion  u(  the  salt,  the  other  when   the  unbalance  ha*  beei 
pxffHMPil  t\w  tuHiiM  ti'ii.-  ii»  r  high  temperaturi'.     XSrii  t.  oavtad  fcy  a  raph 
low  of  dhloctfta,  10  that  &•  tin»t  RpactlinD  1*  due  to  LUCI.,  with  a  variaiil 
mixture  of  lUCI,  th*  second  to  IUC1  alone. 

§90!.  Baric  Carbonate,  liaCO.,-197;  specific  gravity,  4'3;  BaO, 
77*69  per  cant,  COr  22*31,  in  it*  nntivn  form  termed  Withtrift,  i*  a 
dense,  heaty  powder,  insolubl"  in  pan  water,  hut  dissolving  in  acetic, 
nitric,  and  hydrochloric  acids,  the  solution  gitl 
barium. 

A  rat-poison  may  In<  mot  wiii*  MJOpoatd  of  bar  ..it*,  angar,  and 

i..i!.n.r.,l.  i!ii>oui.i]  with  11  I ittlv  oil  of  aniseed  and  caraway. 

S  90T>.  Sulphate  or  Barium,  BaS04;  specific  gravity,  4'W  *,  BaO, 
65*66  per  cent.,  BQ^  34*34  per  cent.,  is  a  pure  whit*  powder  whsn 
raoaoUj    pracipitatod     ibaoln  1  okiMe    Lb   water,  and    p 

insoluble  in  cold  dilute  acids.     It  unuUorahlr  in  th«  air  at  a  nd 

boat  ;  on  ignition  with  on  n  ;.;,  It  may  he  converted  almost  entirely  into 
Hilphido  of  barium  ;  and  by  ignition  with  4'nCL  into  ehlorrfda. 

$  906.  Effects  of  the  Soluble  8alta  of  Barium  on  Animal*.— One 
in"  <-:;iiv  iimEi.i  ■■•  if   thi    !■•■!  ■■»:!.. in  rluiracter*  of  baifalE  tOtt| 
by  Janica  Watt,*!   who  found   that   vith*rit*%  given  to  dog*,  prodm 
vomiting,   diarrhim,   and    death    in   11    few    hour*     Sir    Bcnj.   Brtslir 
administered  barium  chloride,  and   noticed   it*  paralysing  effect  on  tl 
heart.     Urlila$inude  several  experiments,  and  observed  that  4  gnns. 
the  carbonate  prodm. d  death  Id  dogl  In  pei         varying  from  OM  tofii 

hour*;   bn|    in   these  e\|n'i  MiMiir.-t  tin-  -  tied       Tin-  l.'ifi   uivPSti* 

*  Barium  urbunalt  ami  siilplmU  an  usually  culminated  a*  wcaaiuusl  adulUrafctn 
of  bread,  hat  there  t«  no  modem  authentic  instance  of  tUu. 

t  Memoir*  of  Ikt  liUrxary  aad  PHikmjAuai  .S'*i>ly  uf  V*  *ha*tMT%  UK),  Tft!.  Hi. 
p.  60J». 

•  fM  Ram  .  Hi'-. 

%  TraiU  da  /*ffi»w,  3rd  ed..  t.  i..  Paris,  1A26. 
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galore  have  been  Gmelin,  Onouin,  Cyon,  and  Bohm*  Gmelin  bifid 
bnrium  carbonate  and  barium  cblnHde  act  in  a  very  similar  manner  . 
ami,  indcod,  it  is  improbable  that  barium  carbonate,  a*  carbonate.  In 
any  action,  but,  when  wallowed,  the  hydrochloric  and  other  acid*  «>f  the 
stomach  form  with  it  soluble  compound*.  J.  Orumro  modo  eight  ojepori- 
inciii-  will  both  ;.n  mi.  i  ir!niir.i(i-  ;i ?i-l  rhl«ridr  mi  miinnln.  The  reapi  - 
D  wm  quickened  and,  ut  the  oituie  time,  made  weak  find  shallow  ;  the 
hearts  action  was  accelerated ;  the  uniiuale  became  restless ;  and  thoro 
wan  jrroat  mtiacular  prostration,  with  paralytic  symptoms;  convulsions 
did  net  occur  in  jtny  cine  of  the  ni^li t  iiiiiiiinl-  lie  fuiiml,  on  ptMt- 
m-rricm  examination,  the  right  side  of  the  heart  full  of  blood  from  1 
ward  engorgement;  he  describee  u  plugging  of  the  email  arteries  With 
little  fibrinous  eongulu,  having  an  inorganic  inn-Inn*,  with 
hemorrhagic  eitravosatious.  Omm  scema  u>  have,  hdd  t&fl  llfcraj  Uud 
the.  Wyta  salt*  circulated  in  tho  blood,  and  then  formed  in:.«.Iul. I.  com- 
pound*, which  were  arrested  in  tho  lungs,  causing  minut*  emboli,  just  in 
the  name  way  ;is  if  a  finely-divided  solid  were  introduced  dtafiNj  into 
tho  circuliiion  by  the  jugular  vein. 

Onsuw  elands  alone  in  thin  view.     Cyon  found  00  emboli  in  tho  lung*, 
and  refer?  the  toxic  effect  to  a  paralysing  influence  on  the  heart  and 
voluntary  BMHfflssfr  and   also  on   the  Hjiinal  cord.     Cyon,   to  settle 
embolic  theory,  nnnlcl  mlo  tho  one  jugular  rtin  of  a  rabbit  Imrtiuu 
chloride,  ami  into  tho  other  aodic  aalphatc,  but  Die    mml  and 

capilluriei;  of  the  lung*  remained  elenr.  EKQun,  operating  on  frogs,  found 
u  great  olmihu-ity  between  the  lotion  of  small  doMfl  "f  barium  suit*  anil 
that  of  certain  organic  poisons;  an,  f or  example,  cicntoxin.  "012  to  "02 
grw.  iilK-iiijiiicuii  lv  injected  into  froge,  acted  as  a  heartpoi»on.  So  alao 
Make  t  found  the  heart  slowed,  and  concluded  that  barium  chloride  had 
I  ilinet  action  mi  I  in-  eardiai?  rouble.  Hid  also  a  toxic  Influence  on  tin- 
nervous  system.  F.  A.  Kokk,  in  ex]>orimenti  on  rabbit*,  found  a  great 
reduction  of  tempcrnturc  after  poisoning  with  barium  chlorido  (!T  to 
12-6*  >. 

g  9(i7.  Effects  of  the  Salts  of  Barium  on  Man.—  There  ma  about 
fifteen  cases  of  poisoning  by  barium  salts  on  record  by  the  end  of  1883— 
throe  of  which  were  suicidal,  but  moat  of  thorn  wore  duo  to  accidont  or 
mistake.  In  three  chops,  hirium  chloride  wna  taken  instead  of  Glauber* 
r*alte  ;  in  one,  instead  of  Carlsbad  mite  ;  in  another,  a  mixture  of  barium 
nitrate  and  eidphtir,  instead  of  pure  sulphur  ;  tn  n  sixth  case,  a  mixture 


•  OiMhu,  0,  0.»  Ptrmnchs  flfcr  die  Wirkuivjai  des  BaryU,  StroiitMiw,  VKroma, 
Afi'fytHlttits,  tt'vtfrtims,  Teltun.  u.  x.  ir.  auf  t<r„  Unm.vhni  0/yum>mu*.  Tiihinf  ". 
1824  :  Ontnm,  J.,  Viirhow-  U.  2,  1S6S  :  Cyon,  M..  Arfltiv  f.  A\um 

I'hytnoUijtr .  .(«-..  ISM  ;   BShm,  JriMtf,  rrptrimtnl.  Rtffc  '  .   BA  3,  1871. 
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of  barium  acetAte  and  raspberry  syrup,  instead  of  aodic  othylsulphstc  :  In 
■  aaventh,  a  ehemiat  put  a  larger  dosr  than  ivw  ordered  by  the  prascrip- 
tion  ;  and  in  four  cases  barium  carbonate  had  been  mixed  with  flour,  and 
this  Hour  need  in  the  making  of  pastry.  Of  the  fifteen  case*,  nine,  ot  60 
par  riMir .  proved  i.-it.il ;  the  fifu*en  awe*  have  now  (1894)  been  tncrsaaed 
to  I  Mflltg 

Pntnl  Dose.— The  recorded  COM  of  poisoning  have  uot  mUffsctoxily 
•ettled  tho  question  as  to  the  least  fatal  dose  of  the  harinin  salt*. 
6*5  grout  (about  100  grains)  of  the  chlorid*  liars  destroyed  tho  Kfo 
of  an  adult  woman  in  fifteen  hours ;  14  gnus,  (J  OS.)  of  the  nitrate  of 
baryta  hsv.-  kUled  u  man  in  six  and  a  half  hours;  and  the  carbonate 
of  baryta  has  destroyed  I  pons  m  the  relatively  small  dose  of  3*8  gnat, 
<fl0gmins).  On  the  offal  hand,  certain  Continents!  physicians  have  pre- 
wrribed  luriuui    hi  tge  medicinal  doses  ;   for  exam |>)>-.  Pfroodi* 

and  Lisfrnnc  t  have  gndotllj  r:n.*od  the  do#9  of  barivm  chloride  Iron 
4  decigrams  up  to  3  gnus.  (48  grains)  daily,  gi\-  ma,  in  divided 

doopfl.     P  :   Unk  ta  a  day  7  7  grma,   (119  grains)  without 

bad  riT' ■. 

08.  8ymptoina  The  local  action  of  barium  salts  must  be  sharply 
distinguished  from  the  action  of  the  absorbed  suit*.  Robert  divides  the 
symptom*  bttO  MfW  groups:— 

(1)  Local.  nuiMi-.Uug  in  viaJuiM,  nam,  wdivutiou,  vuiuilinj.',  and  jauu 
in  tho  stomach.  This  tfoup  merge*  eo  much  into  the  next  as  liatilly  to 
ailmit  of  precise  separation. 

(2)  Kxciutinn  cif  iIk  aHmiilMy  OaBal, both  of  tho  nervous  and  muscu- 
lar  apparatus.  Hence  vomiting,  painful  roiic,  and  acuta  diarrhoea.  All 
thtM  pfcnuot&onfr&ug  bt  [aodnood  ta  uunalafcy  abntUMoa  injoeHoBi 
and,  IbatibfV,  do  not  depend  alone  upon  local  NtkE 

(ft)    KxiMtal-ion  ni   l.ln-  1  ir.tiu  mntnr    iMitn*-,  wliirli  Inadit  | 

or  may  result  in  paralysis.  About  half  the  recorded  case*  of  barium 
poiiomng  in  tho  human  mibject  have  been  convulsed ;  Uic  other  half 
I  :uiily*«d.      In  one  case  mania  resulted. 

(4)  Weakues*  or  destruction  of  the  power  of  musrular  contraction  ; 
thin  produces  in  froKS  when  the  muscular  teat  movements  are  reoonled 
graphically,  a  veratrin  like  coirvtilamn  BDIH  In  the  human  nbJtVt  tho 
effect  in  that  of  great  muscular  weakness, 

(0)  Digitalin-Iike   blffQflOCO  on   th«  heart  ami  blood-TMOtl^  showing 

iteelf  in  great  flowing  of  Uic  pulse,  precordial  anxiety,  and  strong  beating 

of  the  heart  (not  only  sensible  to  the  patient,  but  which  can  be  hood 

ami  frit  hy  the  bystamlors).     The  arteries  are  incompressible  sind  rigid, 

the  bbod-prcssiirc  strikingly  raised.     Tho  blood-vessels  of  old  |>eop1e  do 

•  /*  Au  Tumrur  lUanch*  Jc  iUmjtt,  cd.  2,  Peril,  Isttf. 
t  Qaz.  Mat,  rfr  l*arU,  IMG,  No.  14. 
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nut  stand  the  pre**ure,  hence  li.rniwirhigH  in  the  lun^,  stomach,  un.l 
other  organs.     Frogs  die  with  the  heart  in  systole. 

(6)  Catarrhal  auction  of  tho  conjunctiva,  tho  mucous  membrane  of 
the  respiratory  tract,  and  the  newts. 

(7)  Formation  of  insoluble  baryta  salts  in  the  blood-vessel*,  according  to 
Onmixn.  Tina  bua not  been  otoorvi.Hl  iTimati,andthofacti8disputod(Beoa^' ). 

In  Dr.  Tidy's  ease,*  in  which  11  man,  <iifferin^  from  rheumatism,  but 
otherwise  healthy,  took  u  mix  turn  of  Ijorium  nitrate,  flowers  of  sulphur, 
and  potaaaio  chlorate,  instead  of  sulphur,  the  symptoms  were  blisters  on 
tho  tongue,  a  burning  pain  in  the  gulli-i  ..ml  st-uni'li,  w\ih 
diarrhrva,  mm  uKum*,  aphonia,  and  ruldnr***  oj  Isba  extremities.  A  I 
copiously  detailed  by  Seidell  in  which  a  pregnant  woman,  twenty-' 
yearn  old,  took  carbonate  of  baryta  for  the  purpose  of  self-destruction,  U 
interesting.  She  probably  took  the  poison  some  little  time  before  six  in 
the  evening;  she  vomited  nnd  had  great  pain  in  the  stomach,  but  slept 
during  tho  night  without  further  aickneas.  The  next  morning,  after 
drinking  eotno  coffee,  tho  sickness  was  NUtwai] ;  nevertheless,  at  7  a.m., 
ihl  repaired  to  her  m  I "v:i:mt,  which  wm  distant  an  hour's  walk  ;  she 
probably  sufluretl  much  on  tlm  way,  for  she  did  not  arrive  until  9  a.*. 
The  vomiting,  accompanied  by  diarrhoea,  continuing,  she  was  sent  to  bed 
at  2  p.m.  She  wua  very  cold,  and  complained  of  great  weakness  ;  th« 
vomiting  now  corned.  At  *  i*  x.  -*!»••  <hiviwvil  i-mlinily,  could  scarcely 
swallow,  and  tho  respiration  w;w  »>|»pivsaed.  At  11  alio  seemed  a  little 
improved;  but  at  3  a.m.  ahc  wan  found  inm-li  w.>mc,  breathing  mpi<lly, 
but  fully  conscious  ;  at  4  a.m.  she  was  again  seen,  but  found  dead  ;  she 
thus  lived  about  thirty-four  hours  after  taking  the  fatal  dose. 

8  909.  Distribution  of  Barium  in  the  Body. — Neumann  has  shown 
that,  after  repeated  injection  of  inoolublc  barium  mipltatr  ,iit<  tin-  vnnn 
of  mlil.it  -,  barium  is  to  be  found  in  tho  liver,  kidney*,  splonn.  and  spinal 
cord,  but  not  in  tho  muscle*,  thymus,  or  brain.  G.  Linos*in  J  lm-.  madit 
a  similar  aeries  of  nxperimente,  but  with  the  mow  soluble  carbonate,  and 
tin*  sail  was  injected  into  animal*  for  1  period  of  thirty  days.  All  Ihl 
organs  contained  *nnie  hurt  u  111  ;  lungs,  muscles,  and  the  heart  only  .;ontniri«i| 
traces,  the  liver  lather  more,  the  kidm-vts  brain,  and  spinal  cord  still  more, 
and,  lastly,  the  bonce  a  considerable  quantity,  as  much  aa  0*056  per  cent. 

Jj  SIO.  Post-mortem  Appearances. — The  JJUrt  MlUttM  uppoaroncvH  K* 
usually  changes  in  tlie  stomach  :i.n*  1  ilik^tinal  tract,  but  there  art*  only 
rnrcly  traces  of  great  inflammation.  It  i*  t  ni«\  that  iu  s  cast?  recordo!  <\ 
Waeh,5  perforation  ©f  the  stomach  was  found;  but,  since  there  was  old 

•  Fkarm.  Jvum.t  Jtinr  1R68, 

r  Ku!eiH>rjr>  VUrUljixktmhf^XJ.  pp.  MuK,  I'.l.  27,  f  2ia. 

:  Ompt.  rttxd.  A*  AAA  («),  ir.  122-  IU. 

I  HcDko's  ZctfHhriftf.  SUJUMtM»r?n<ik.t  1336,   lid.  30,  Hfl.  1,  |  1. 
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standing  disease  ol  both  Uvar  and  elomaoh,  ib  is  not  clou  that  this  U  U> 
be  attributed  entirely  to  poiaon.  In  tho  rase  of  auicide  juat  detailed,  thi» 
mucous  membrane  of  the  stomach  was  much  eevhywoeed  ;  orer  tho  whole 
were  strewn  Uttlt  while  grains,  sticking  to  the  raucous  membrane,  and 
there  were  alwi  ptvhyrntMM  In  the  duodenum. 

8  911.  The  Separation  of  Barium  Salts  from  Organic  Solid*  or 
Fluids;  and  their  Identification,  — In  the  usual  course  of  examination  of 
tin  unknown  substance,  the  matter  will  already  haw  boon  extracted  by 
hydrochloric  add,  and  the  solution  aiincwaaively  treated  with  hydric  and 
amnionic  sulphide*.  Tin-  lilti.itr  boa  m.  v  ptejpiarift,  after  being  boiled, 
would  in  such  4  case  give  a  precipitate  if  treated  with  sulphuric  acid. 
thooM  a  «alt  of  bimurn  soluble  in  hydrochloric  acid  bo  present. 

If  theru,  however,  should  be  sjttrial  grounds  to  flftarcb  for  baryta  in 
particular,  it  is  Wat  to  extract  the  subM*m<  St  boiling  water,  to 

concentrate  the  solution,  nnd  then  ndd  milphurie  acid,  collecting  any  pre 
cipitati.'  which  may  form.  If  the  latter  i«  found  to  be  sulphate  of  baryta. 
it  niu>a  In'  ilnr.i'il  fr»m  some  n  table  *alt,  such  ;w  tlie  nitrate  OT  tiio 
I -lihiriiir.  Tlie  substances  which  have  been  exhausted  with  water  are 
now  treated  with  hydrocli)-  rj 0  mId\  mid  to  the-  acid  filtrate  sulphuric  acid 
is  added.  If  Ktlpbfttt  of  liaryta  i*  thrown  down,  tho  baryta  present  anc*t 
have  lieeu  u  .•■.il\  in  iluhle  in  water,  aglubk  in  acids—  probably  the 
carbonate.  Lastly,  the  organic  subftancce  may  be*  burnt  to  an  aab.  the 
ash  fused  with  carbonuto  of  soda,  the  moos,  when  eool,  dieeol  rid  m  11'  J. 
and   tin-   <n|iiiinii    i  nil    with   sulphuric   arid      Any  baryta   now 

obtained  was  present,  probably  in  the  form  of  Sulphate.  ;   nevertheless,  if 
\if.i\   frcim   tin-  tissue*,  it  woulu  pSOTi   Ibal  I  soluble  salt  had  been 
iidiomifttorttd,  for  (so  for  as  ia  known)  sulphate  of  barium  is  not  taken  up 
by  the  animal  fluid*,  and  is  innocuous. 

The  sulphate  of  barium  is  identified  ne  follows ; — 

(1)  A  pot  of  the  rrelJ  wufad  pndpltftfti  ll  batted  with  diatiliad  water, 
tillered,  and  to  the  filtrate  a  solution  of  chloride  of  bnrium  added.  If 
then-  i;-  no  pvefpitAte,  the  Milphub-  eau  be  none  other  than  baric 
sulphate,  for  all  the  rest,  without  exception,  are  soluble  enough  to  give  a 
•light  cloud  with  hano  chloride. 

(2)  Tlia  milphntn  mAy  ho  changed  into  sulphide  by  ignition  an  chanson!, 
the  sulphide  treated  with  U CI,  the  solution  evaporated  to  dryness.  and 
tho  resulting  chloride  examined  apoctroseopically  ;  or,  thoeulphuU  miv 
bo  mixed  with  chloride  of  OsloiuSL,  t*k*ti  Dp  OB  I  lOOp  Of  platinum  wire, 
heated  strongly  in  the  name  of  «  Bunnell  burner,  and  &0  llame  examined 
by  the  spectroscope. 

(3)  A  solution  of  tho  chloride  of  barium  obtained  from  (2)  give* 
n  yellow  precipitate  with  neutral  ehromnte  of  potash.  inaolubl"  m  water, 
but  soluble  in  nitric  arid. 


APPENDIX. 


Treatment  by  Antidotes  or  otherwise  of  Cases  of  Poisoning:. 

§  912.  All  medical  men  in  practice  arc  liable  Lo  bo  numraonnd  hastily 
to  cases  of  poisoning.  In  Kuch  emergencies  not  a  moment  u  to  bo  loit, 
for  valuable  Uvea  Iwvu  ere  this  been  sacrificed  pimply  from  tin-  dtliy 
taused  by  M:.inliin^  fin-  i  i-dn  un-.n  ami  i n^t.runnnt«,  and  visiting  the 
|iatiotit  unpmvidod  with  auitablo  remedies.  Honcn  it  i*  far  tho  »Afe*t 
plan  for  every  medical  man  to  provide  himielf  with  nn  "auMdafi 
bivj,''  which,  to  be  complete,  should  l»e  furnished  with  tin*  following 
requisites : — 

I.  IxsrnuMKs-r-  :— 

(1.)  A  stomach-pump  or  tube,*  with  proper  mouth  za$s. 

(LJ.)  A  hypodermic  syringe. 

(3.)  An  ordinary  bleeding  lancet. 

(4.)  A   glass-ayringe   vrttfa   nlftthb   canula,  winch    may,  in   case  of 
necessity,  bfl  used  for  transfusion. 

<5.)  Bistoury,  forceps  iiml  tubes  auitnhh*  for  performing  tracheotomy. 

A  small  battery  (interrupted  current). 

'  1'lw  itOmOODAabl  [l  simply  r  MiImi  nf  imli.i  inhU  r.  IVmn  rt  U>  *  feet  in  length. 
ono  and  of  whicli  ahnuM  be  a  little  «Tilf,  And  have  a  «oIid  rounded  extremity  plareed 
with  two  lataral  ovnl  holea— cathoter-lika  ;  but,  pfl  an  emorfranoy,  any  indU<rahbcr 
tube  of  •  nuiuUIc  length  will  Jo.  It  in  hhihJ  by  iwviuy,  the  [in>|Hir  and  Rcutly  down 
llir  throat  into  (lit  stomach ,  if  tire  paticut  la  lUMUiiblc,  or,  a*  ia  auttio  ileterniiuud 
■alcldci.  obitiiiate,  the  jaws  must  bo  (bfl  il»Iy  Dpmd  by  the  handle  of  a  s|k>oii#  and 
nnnif*  wdid  anhaUnrn  plated  between  the  teeth  to  a*  to  gtve  MiflieiViit  room  for  tha 
•ntry  oi"  tho  tube.  If  tlm  mite  it  now  pooed  in  tho  mwlion  Imp  well  into  thogrtip 
of  tha  pharynx,  it  im  aolmdly  drawn  down  into  tha  ttomaoh  by  thi>  jibMtytiffoal 
mute  lea,  ao  that  the  operator  has,  au  It  wore,  only  to  *'  pay  out"  a  oafflcicnt  quantity 
of  the  tublnfc  HoMing  the  tub*  in  a  perpendicular  pMftiOBj  it  may  tlicu  I*.  UUd 
with  water  by  BMttl  °l  a  wiwll  fiinnrl,  Whmi  fid!,  tin-  rtid  n.uj-t  liu  piiu'.linl  ami 
brought  down  to  tho  ground  to  dtllvor  in  a  basin  :  It  will  then  act  a*  a  ■yph" 
tha  «ontcata  of  tha  etomaoh  will  ba  eypfconed  off.  Tha  tnba  is  Mlimttni  agiin  above 
thr  body,  and  the  ntooiaob  filled  with  wafer  ;  this  syphoned  oil',  and  tht»  procow 
rep** tod.  Coffee,  ahto,  ur  aiitidotaa  may  bo  conveniently  introduced.  If  the  reeum- 
bent  poaitlou  ia  uooeaanry,  tho  patient  must,  of  court*.1 ,  be  placed  ou  a  bed  or  t*l- 
onler  that  there  ahotiM  he  anlfleient  fnll  for  the  syphon. 
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II.  Eiarnoa:— 
<1.)  ibJpkato  of  a*-: 
(2.)  Apomcrpfun*. 
<3.>  Mwtard. 

(A.)   Ipo'oruanJta. 
ft  vutphttte  of  ?ine  may  cither  be  curried  in  30  grain   powders  or 
in   tin    n:  in  ,\>,   -iAui   rtyHUlIlM  slat*,  tog*th*r  with  a  little  measure 
made  out  of  a  small  pill-box  which,  when  exactly  full,  is  found  to  contain 
from  25  to  30  jemine. 

A  itill  more  convenient  form  u<  that  of  the  compressed  tablet*,  told 
UK  n  Bprciality  by  one  or  mow  linns.  The  same  remark k  apply  to 
ijiixticuauha. 

The  apumvrfihin?  Ii'jJrv-htvratt  should  l>o  in  solution,  a  suitable 
strength  ia  2  per  cont ;  a  tow  drop*  of  this  substance,  injected  hypoder- 
micall}',  will  cnuan  vomiting  in  a  few  minute*. 

Besides  the  above  list,  the  baj;  AotM  b*.  furnished  with  a  fetation  of 
the  so-cellod  antidotes. 

i  h  «•©*: — 
(a,)   Uhrm ir ah  tn  ut,./i\;-<n>;  ft** poimn. 
Acetic  acid  ami  calcined  magnolia, 
(k.)  P<    |  £fa  '  '/'  alkaiotfa, 
Tannin  -  A  solution  of  iodine  in  potaasic  iodide. 
(<:)  Nareotit*!  or  ammth<  '"■-.  f-«i  the  treatment  of  the  tetanic  clan*. 
Chloral— chloroform. 

(,/  )    .Wftf/fiMAol  if/uWi  art  fJii/*iiilt>tjiratIp. 

Preach  oil  of  turpentine. — A  solution  of  atropine  sulphate  foe 
hypodermic  use  (strength  *8  per  MOl  >;  hypodermic  doao  from  o  to  6 
drop*. 

Solution  o(  nitrate  of  pilocarpine  (strength  5  per  cent),  disc,  10 
drop*  or  more. 

Muscarine— a  solution  Ifl  w»W»r  (strength  n  jwr  cent.);  do**,  10  drop*. 

Morphine  ruminate  in  solution  (strength  10  per  rem  from 

I  drops. 

A  notation  of  nitrato  of  strychnine  (etrcngth  2  per  cent.);  hypo- 
dermic doe*,  from  ?.  to  3  dlQpi 

Potassium  Fennnngauatc  in  eiyntala 

To  those  may  be  added  a  bottle  of  Wyeth  a  dialywed  iron  for  use  in 
arsenic  poiaoning,  a  Haak  of  brandy,  some  chloric  ether,  aromatic 
spirits  of  axumotda,  nnd  wmie  really  good  extract  of  coffee. 
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TREATMKNT. 

§  913.  Ac-iif  Cahkui.k;. 

Use  th©  Stomach-tube  or  pump,  unless  there  is  great  destruction  of 
the  mucous  membrane.  In  the  latter  r.as*,  excite  vomiting  by  injecting 
subcutaneonsly  from  5  to  6  drops  of  the  apornorphine  solution  ;  or  give 
.in  emetic  of  zinc  sulphate,  ipecacuanha,  or  xnustatd. 

The  atoxnach  may,  by  the  aid  of  the  tube,  be  washed  out  with  a  weak 
alkaline  solution  of  soda ;  albumen  may  also  he  given,  and  uuch 
stimuUnU  as  brandy  and  water,  chloric  ether,  ind  aromatic  spirits  of 
ammonia. 

It  is  important  to  apply  warmth  to  tLc  extremities. 

Inject  auhomVmeonsly  from  2  to  3  drop*  of  tin?  atropine  hypodermic 
solution. 

Nitrite  or  amyl  by  inhalation  is  said  to  bovo  been  useful. 

In  desperate  canea  bleeding,  followed  by  transfusion,  m  to  be  cou- 
^iih-red. 

Aeins — Minkhai.,  idiliiilin-r  .*m  i.i'iiuim?,  N'mtm,  Ui  ihum'mi  i>kh  II  wjui 
Acetic  A  cite. 

Stomach  tube  or  pump,  inadmissible. 

Neutralise  by  calcined  magnesia,  lime,  chalk,  or  soda,  but  not  w*tli 
potash,  if  there  is  choice. 

If  no  neutralising  ujfent  ran  1  «•  immediately  procured,  then  dilute  with 
plenty  of  water. 

Other  remedies  nro — oil,  milk,  white  of  eggs,  grueL 

It  is  often  recommended  in  such  cnacs  l*>  administer  hypodftnmr.i.U 
a  little  morphine. 


Aoonjts— Acon  mxa 

Use  at  once  the  stomach-tube  or  pump,  or  give  emetics  of  sulpluite 
of  sine,  or  hypodermic  solution  of  apomorphine, 

K.'-ji  ilw  ;»:i:i»-i,i  in  tl,«-  n-'-uinlH'tit  posture. 

After  the  stomach  has  been  emptied,  give  atropine,  either  by  1 
dermic   injection   or  by  the   month,  any  4  drops  of  the  P.R.  solution; 
baling  atropine,  20  drops  of  the  tincture  of  belladonna.     The  dose  may 
bo  repeated  more  or  toss  frequently  according  to  the   condition  of  the 
patient. 

If  there  is  great  tendency  to  lieartaym ■•>;»•,  inn  tun-  nf  digitalis  in 
;.  h  tin  i  iiii..r.  lis  tin-  i.i  ■  ■  ..    i  in  h\  pihiorodo  dom  of  fron  lOdiops 

upwards. 

Apply  a   mustard   poultice   to   the   pericardium ;    aid   vomiting   and 
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••limination  of  the  poiwn  bj  plenty  of  water,  to  which  may  be  added 
brandy  or  any  form  of  txloohoL 

Inhalations  of  nitrite  at  Hinyl  m  sajr]  to  have  been  na*ful.     Ti  the 
breathing  ntojA  tiy  artificial  respiration. 

Alcohol. 

Kmpty  the  ntonioch  by  the  tube  or  pomp,  ami  then  wash  it  out  with 
warm  coffee;  If  the  »toxnaoU-tube  is  not  m  Band,  then  «iopty  the  itomac] 
by  hjjpodaflBfc  injrriiMii  (.f  :.  iinijM  of  apomorphinc.  nr  by  a  miuUrd 
emetic,  or  sulphate  of  zinc.  Keep  the  body  very  warm,  but  tho  cold 
douche  may  be  applied  to  tho  hoed. 

KndttivouT*  should  be   made   to  rousn  tho  patient,  if  tnsenxibla,  by 
■  hiking,  shouting  ut  him.  A 

Inhalations  of  amyl  nitrite  are  said  to  be  useful. 

Alkamk — Ajimosia— IVn.uin— Soda.-  Stomach  puinp  or  tube  not  t" 
be  UBcd. 

Vomiting  nearly  always  juvwtnt,  or  may  ba  pro  <druiniflUnn^ 

[ihiiLy  i»f  lukrwarni  water  ;  nftnr  which  give  dilute  vinegar,  or  tli* 
juice  of  lemons  or  oranges ;  olivo  oil,  the  white  of  eggs,  barley 
water,  arrowroot,  and  alwayn  plenty  of  water  may  be  administered. 

ri i!  :.\  be  n't!ci:i;i  i if  t ii<-    ;iiitti  illy  if  ammonia  baa  been 

taken,     In  such  a  cave,  and  death  threatening  from  mffbcatfOB,  perform 
tracheotomy.      In    |Hff*lJng   by  ammouin,  with    croupous   respiration, 
keep  the  room  worm,  and  fill  it  with  atcam  by  means  of  u  broad 
knot*, 

Relieve  pain  by  small  dose*  of  morphine  injected  subcutaneouoly. 

AmvipMa-— Sec  Alkam Jul 
AsrriAitiN. — 8eo  Digitalis. 

Anti3*o»t— Taiitah-Emi  i  i  kjmal  Wis*,  &c 

The  stomach  will  generally  have  1 ;•  emptied  by  vomiting      In 

rare  easex  m  which  this  dooa  not  laki'  plnw,  viae  tlw  stornanh-pump  o» 
tube,  or  (jive  hypodermic  iiijrrtinii  nf  apomorphinr. 

i  •  How  this  with  doses  of  strong  tea,  or  give  hnlf-a-dracbm  of  tannin 
nr  gallic  acid  in  warm  water. 

Give  *1*cf  ilnuiiIcLiit  ilrinks,  uiul  .stimulants  in  etna)]  doeea,  frequently 
cted. 

Keep  the  patient  v.  r,  warm  by  hot  blankota  and  wraps. 

The  interrupted  galvanic,  current  to  the  heart  may  be  uaeful. 

Arocixur. — See  DiOiTAWa, 
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Arama 

Vac.  tho  stomach  pump  or  tube,  or  empty  stomach  by  emetics,  *ueh 
as  hyj>odormic  solution  of  ftpouiorpliini*  i...  mustard  ..[•  sulphate 

of  zinc.  The  Kioninc.li  should  than  bs  washed  out  Viv  l:*r.«*<-  nii-mntim  of 
water,  must  conveniently  administered  1  «_y  tho  pump  m  tube. 

II  the  tube  or  pump  ia  nut  at  bund,  then  administer  at  once  either 
dialyged  iron,  or  the  freahly -precipitated  hydrated  oxide  of  iron, 
ublniiiHi]  by  precipitating  the  ordinary  percUorftk  ; :  tai  ffifl  (,;  i  ffbonite 

•  it     -o,I  .   ui     ;ii.iiiioi,i.i,     i..h1.i;;      -u  .»8»  of    th©    UttCT.        If  til©  OpOMtOr    ha* 

sufficient  chemical  knowledge  to  pm  i|.it;.t<  thfl  BOB  With  Ml  oxiirttnesa, 
so  that  there  is  no  grunt  excess  of  nmmoniu,  or  of  sodic  carbonate,  then 
filtration  if  unnecessary.     In  other  case*,  filler  through  it  handkerchief. 

Oil,  mucilaginous  drinks,  the  white  of  eggs,  mid,  if  faintnosa  exists, 
omall  dONI  ol  stimulants  may  sO  be  given. 

If  thp  drill  is  cold,  warmth  must  be  applied  to  the  body  by  moans  of 
hot  blanket*,  &c. 

Fain  may  bo  relieved  by  morpbino. 

Athdpink — Belladonna — Tnron  a  01  linn 

F.nipl)  tin-  stu  niriiiin  ui  lip;  stomach  pump  or  tube. 

(live  nn  cnoma  of  coffee. 

Administer  hnlf  a  grain  of  pilocarpine  nitrate  j  or,  if  that  is  not  at 
liarid.  inorpluue  or  opituu  in  suitable  dose*  will  act  to  a  certain  octant 
antagonistic  to  the  poison. 

A      il  .  :<.fT  "I   muscarine  may  bo  administered  instead  of 

pilo(:ii|in«',  but  i<  not  quit*  so  good. 

IIul   water  t->  tin  <  iiuUc  douchetuf  uuld  and  hot  water  urn 

found  useful. 

If  tbu  reapinition  ioomi  likely  to  itop,  artificial  respiration  must  be 
practised. 

ItaLMnosNA.— See  Athoptks. 

Bum 

If  swallowed,  then  fin|>iv   the  stomach  by  pump  Off  tube,  or  by   Lbe 
•  lermie  injection  of   apomorphine ;  or  give  emetics,  such  as  zinc 
sidphate,  mustard,  qe  ipecacuanha. 

If  the  vapour  lias  been  inhitlvtl,  thin  is  uiiuucessury. 

i'lmity  of  fresh  air. 

A  subcutaneous  done  of  atropine,  «ay  1-GOth  of  a  grain,  or  from  30  to 
40  drops  of  belladonna  tincture. 

Alternate  douchea  of  hot  and  cold  water  to  the  chest,  artilicial 
respiration,  if  necessary.  The  heart  to  bo  maintained  by  mild  interrupted 
shocks  of  the  battery  over  the  region  of  the  heart. 

2x 
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RirMBOHATK  or   P(jr*»H.— See  Cm*>*u  « 

Batreis*.— €oc  Smanmri 

CaiasAK  Rti\ — Phikajiumh) 

Um  stomach  pump  or  tube,  or  nm*tic\  w*  *■  rolphatc  of  sine, 
mustard,  of  ipecacuanha;  or,  better  iftfll,  hypodermic  elation  o£ 
apomorphine 

0fVI  dOMi    of    K«60  atropine     mnl  li: 

dilate.     TIiih  treatment  weuiiug  U»  fail,  chloral  in  I0flfi&  doec*,  erery 
nuartor  of  nn  hour,  ban  boon  reeommondoo*. 

In  certain    cawi  strychnine  ha*    been  used   in   li 
l-!2th  of  u  grain. 

Stimulants  nml  artificial  respiration  will  probably  bo  necessary  in 

GamOl 

Use  stomach  pump  or  tube,   >r  •  mptjf  tin?  ftomnali  In 
Hypodennio  injection*  of  brandy,  inhalations  «>f  ethar, 

hot  unrl  mid  douche,  vvaruitli   fcO  As  SXtlW  I  lol   bin 

aocm  to  be  thn  be>t  raMhotin  04  I  resfaasat 

AKIlir^    -CaMUAKI' 

Use  stomach  pump  or  tube,  if  the  nnoons  men 

'-■I   inflami'iJ  ;    or,  administer  hy|KMlnniiir  *]»••*      I   njioniorphui-' 
Em — sulphate  of  tine,  mustard,  or  ipecacuanha. 
Allay  pain  with  morphine      (Hvs   plenty  of  water  nnd    dfitttoli 
(Iriukfl. 

<   :n.niiAl.. 

V*n   stomach  pump   or   tube,  and,   when    the   rtomoch    i*    smptl 
introduce:    by   the     >n,<    nn-.tii .    warm  coffee,   or  give   n   hypodej 
injection  -  f   apomorpluno,  or  administer  emetic*  of  sulphate  of  zinc, 
or  mustard,  or  ipecacuanha. 

An  enema  of  coffee  will  )»r  iwnful. 

K>  0p  the  limba  warm. 

Administer  hypodermic  ■■  :\  drorw  of  tin-  lohltion  of  stryeliniric 

St  1 1 1 T*  t\  I  it   i.. n    it  I  ivenly  minute*, 

Itiuw  Bu   patfeni   liv    rarious    means,  such    :w    shouting,  *hikm«, 

flapping  til*-  aV:ii  with  ii  \vv\  I  >wi  1,  Ac. 

Inhalations  of  aniyl  nitrite  are  recommended. 
Artificial  respiration  may  ho  nocewary. 

OniiOttATB  op  Potash. 
Use  the  same  treatment  as  for  nitrate  of  potash  (rMtcA  is*,  p  61*6) 
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Cblokxbi  dp  Zuro.    6aa  Zi\ 

GiVf  jilnnty  of  fresh  air,  pull  the  tonguo  forward,  and  r.ommenco  i; 
once  artificial  respiration.  If  the  heart  has  stopped,  strike  the  cheat 
two  or  throe  time*  Tory  hard,  over  the  region  of  tho  heart ;  this  hoi  been 
found  (Mvaiifioiiiilly  to  restore  iU  bout.     Apply  the  battery,  but  with  * 

wtuik  ■  iiin'ul.  only  ;  oiu-  jhiIc  may  In-  p hired   mi    the    laryiu,    li  -  nl\wv   .ii 
the  pit  of  the  Atoxuach. 

Inhalations  of  nitrite  Of  atnyl  are  useful.  Tho  hot  and  eold  douche 
limy  ;iUo  be  iimxI. 

CKOBOTOBlf- -{Swill.  ,r,-d). 

Empty  thfl :  stomach  by  pump  nr  tuhn,  nr  by  wnstlr*,  sueh  ns  .*•  drops 
of  tin  liyi.t  li :  nir  Hulntion  "f  apomorphine,  tff  sulphate  of  zinc,  or 
mustard, 

1  Hi  ■   an  enema  of  hot  COfTee. 

Adnrfaiftar  bags  flwmflhss  of  water,  wh»-b  may  ;uiv:ini.;i-:ruii-iy  contain 
a  little  sodic  carbonate  in  «.!utmn 

Attempt  to  rouao  tho  putient.  Nitrite  Of  amyl  inhalations,  and,  il 
iifi ■fw.viry.  artificial  respiration  may  ba  oaad. 

(im-  mot.  ..!•  I'otaSH.— See  OmOHIUM. 

Cmoaui   A  urn — Sea  Cflxoxnnt, 

Gmoxn  u    Bum  nun  ov  Potash— chromati  op  fj»uaa— Cobohd 
less. 

Knij.u    lb    .-Umh.i'-M    by  pump  ur   tube  '   i    a  »ul 'cutaneous 

uijirtinu   ol    apomorphine,   oc   gtfl    flulpbate   of  sine,   mustard,   or 
ipecacuanha   as  oraoticst.     Follow    up    by   odminietorm ■■.        ptn4*4 
u  it«'i.  g  n-i  i.  i.i  i  irb  oats  of  magnesia,  m  chalk 

Demulcent  drinks,  such  as  barley  water,  Ac. 

COCCUUTH    IVIH.       -    —  -..-■'     i'n     ■    n.iMV 

QOLCma    E7W      Mkaiv.v  Sai-tkon      (.Vi/'in-r.M   Wi: 

Use  stomach-pump  or  tnh©,  or  empty  Ihs  ttomMl  fcrj  flMtta  Wah 
h  sulphate  of  zinc,  M  mustard,  or  ipecacuanha ;  or,  better  than  all, 
give  •  bypodnmfs  icjaotUffl  of  4  or  "j  drops  of  tho  aolntion  of 
apomorpliine. 

<  live  tannin  01  gallic  acid  in  {-clmuhm  doses,  or  strong  leu  or  colee. 

Allay  the  pain  in  i'nc  bowel;?  and  purging  by  imiall  doses  of  Opium  or 
morphine. 

Kaap  difl  sxttemifefaa  mro,  apply  hot  r> 'mentations  to  the  abdomen  - 
stimulants  may  be  used,  give  plenty  of  water  and  domulccnt  drinks. 


._. 
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Twuli  iaol  "ii  Um  .■>  i.Ii.i:  fen  '  '-I-  tin  va. 

i      HliVljOCK. 

Km  ply  Hi'  KtoniHch  l.y  Mh'  pomp  or  tube,  or  j*i7*  %  hypodermic 
injection  <»f  »  ■  pi  ad  Qh  m'Iuiim.i  <tf  apomorphine,  or  emetic* 

of  sulphate  of  sine,  or  mustard, 

Keep  up  the  U-mperuture  of  tho  body  ,,v  bol  wrap* 

Administer,  a*  a  drink,  ittOQg  to.*,  tannin,  gallic  adds,  or  any  iiann- 
)«**  w«i  table  ii.-.  ih  tiou  containing  Uuuda 

Stimulants  may  be  administered. 

If  i  '  artificial  respiration. 

COTTKB— SAt.TO   OP. 

l.iiipty  stomach  l>y  pump  or  tube,  and  oithpr  inject  by  tho  same 
nor  administer  while  of  egg  in  Anlntion  in  wmtta  if  no  whitr  -*f 
eggs  can  be  had,  substitute  milk  ;  give  plenty  of  water  and  emollient 
drinks. 

Pain  may  be  allays!  by  opium  or  morphine 

i»k      SLuusiin     I'fcKcm/jmuK     •  •!•      WsaouBT— JSmsa      Off 

Mi  Hi  i  ST. 
BnpBj  6ha  faWen  by  the  tube  or  pump,  and  wash  tho  orpin  out 
with  plenty  if  uln:c  nf  egg,  dissolved  in  water  or  milk.  If  the  sbirnorh- 
|niiii|>  b  not  at  rmnd,  thou  give  emetics,  such  aa  tho  solution  of  apomOT- 
phine,  hypodannically,  in  from  4  to  ft-drop  doses,  or  a  sine  sulphate 
emetic,  or  mustard,  or  ipecacuanha  Probably  violent  vnmiting  Is 
Ireail  »■    \  i>      at,  bhsfl   .  ("m;.u  ii  u.br  01    SmsilCS   BffC   n/iin-  •  ■  ■  .u  v  .    run,  m 

any  iiiHo,  gtvi  i'"'»iy  ol  ftlbamfaouj  fluid*;  such  a*  white  of  egg  m 
water  or  milk.  If  neithnr  of  these  is  at  hand,  chop  any  fresh  meat  up 
as  finely  aa  ca\x  bo  done  iu  a  short  space  of  linn-,  diffuse  in  water,  and 
mister.  Follow  up  with  demulcent  drinks,  such  as  barley-water, 
flour  and  water,  v. 

I'.iiii   :ii:lV   Iff  nll.iY.'il    W  [til  |    Uttlfl   Opium  ul    UlOrplliuc. 

Stimulants  am  ailiniK-ihii-,  il  DOOSfMJ* 
Cu.rinN  on. 

Krupty  nVttnaah  by  means  of  tube  or  pump,  or  give  eiueliea  of 
mustard  or  sulphate  of  sine,  or  administer  hypodermic  injection  of 
apoinorphim*. 

Give  10  dmps  of  laudanum  every  twenty  minutai  or  half  hour,  until 
the  pain  and  purging  are  somewhat  abated,  or  else  inject  aubcutanooiMly 
small  doses  of  morphine  at  intervals. 

Give  plenty  el  demulcent  drinks. 

Two  or  three  ilroju  of  essence  of  camphor  in  milk  are  useful 

Stimulants,  such  as  brandy,  ammonia,  or  chloric  ether,  are  admis- 
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I  rniiMi  —8m  i.-.m  twi  *. 

Cpiluu.ne — Wooiuei — IJfUM. 

Tuo  poison  ia  of  course  introduced  by  a  wound  ;  if  any  U  likely  to  bo 
At.ill  in  the  wound  apply  a  ligature,  suck  the  wound,  tod  then  wa*h  it 
with  h  slightly  dkribM  aolutiou  <»f  potassic  permanganate. 

Keep  nj>  the  ruBpxration  artificially,  -i<,  c  plenty  of  water  ami  a  done 
of  apirita  of  nitrrt,  apply  warmth  to  the  loin*.  Uy  theao  moan*  tin' 
pdftOn  will  lw  rapidly  ■upcimted  by  tho  urinp  ;  and,  if  the  patient  ran 
only  be  kepi,  alive  liy  ;irUlicial  r-  -piration  for  a  little  time,  he  may 
recover,  for  elimination  w  vory  rapid 

C  YAM  UK    09    POTAfiSUI/M.—  See     l'UUK-K    Arm. 

Dilhtalih  Onuur  or   HkaKT  PoiN.".\n,  iitrhutiii'j.  be?n  •■■■  (In-  I'iuiiAUDW, 
Antiarix,    ArocTMN,   Nr.juiN,    Oi.ranohis,    K\onvmb%    '" 
s<  ii.i.Ais-,  STiLoriiANnx,  and   BftTTBHOPBtlD( 
Empty  the  stomiwh  by  thl  tube  at  pump,  or  administer  n  aiihcutanmus 
don  M  Aropt}  ol  aponiorphine,  or  give  a  tublespoonful  of  mustard  in 
water,  or  6ulpnate  of  zinc, 

KulWiw  up  with  fttrong  tea,  or  hall  i  drachm  < .f  tannin,  6?  gallic  add 

in  UgaeOQf    -i>!u!.inn. 

A  vory  small  dose  of  aconitine  nitrate  in  solution  (flay  1-fiOOtk  oi  • 
-ruin)  may  ta  injected  aubcutanoonaly  and  the  effect  vnaftolMd  .(  in  ;i 
tittle  tune  it  saema  to  do  good,  repent  tho  doaa.  On  no  aoeuunt  lot  tha 
patient  riee  from  She  pCOmbflDt  posture,  or  he  iimy  faint  to  death. 

8timulantS  in  small  doae-i  may  bo  given  frequently  by  the  mouth,  or, 
if  there  ia  vomiting,  '>y  tin.'  bowel. 

Snoot 

stomach  pump  oi  tube,  M  Uttpty  the  atouiacu  by  a  mustard  ..i 
eulpbatc  of  zinc  nrnotic,  or  ^ivo  a  anbeutanooua  injection  of  apomor 
plum' 

■  iiM  i  purgaUvf,  iuch  as  a  drop  of  crolOU  oil,  and  iu«(ist  its  action  by 
pit -i:ty  <»f  wntm  drinka. 

Tannin  and  gallic  acid  hav«  also  been  recommended,  but  are  probabty 
of  but  lttt.lf  iim- 

After  the  bowels  Iwvi-  wr-11  i»t*-.d(  mnl  I  ■  ■  .  .  Ii  hm    been  eiii]'ti'-d, 

jrive  nrmill  dosofl  of  Opium  at  interval*. 

I'r.  Murroll  rocommends  1  50th  of  n  grain  of  nitroglycerin  cvtry 
fifteen  minutu*. 

The  recumbent  position  lb  u«ce*eary,  aad  tho  circulation  should  I- 
BUaattiBtd  by  warmth,  and,  if  noeeiHiry,  by  friction. 

KltYTHHOPIM  KIN  >•'•       1  'Ml  'Mi 

Bruno.— The  same  treatment  a»  with  CiaoRoronM. 
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EvuNtxi.N .— See  Digitalis. 
Fowl — Hew  Mi  IBB 

(taanm 

If  1MB  soon  after  taking  the  dose,  use  th-.*  etoiuncbpump  01  tube,  or 

1  UbloApoonful  of  rauatard. 
IdBstnlattt  a  tnnall  don  «-f  atropine  wbeulttMOttaly,  or  give  by 

mouth  tincture  of  belladonna  in  L'0-drop  dose*. 
Stimulants  «ro  admissible. 

If  mi' ■■■-:iry,  uk«'  artificial  respiration 

irlit  b>    lint  and  «-.iIil  douche*. 

Ha*  lock.— So*  (Jonm— Comim. 

IIodank — Htosctamink. — The  »mc  treatment  a*  for  Atuotixk. 

DtMOOBEOWQ  Acid. — See  Acix**,  Minkuau 

Htmkm  i.vi-    A'.'id. — 8ee  Pkubbio  Acid. 

UioecYAMiXB. — The  same  treatment  as  for  Atropine. 

lonvi 

Knip!  y  iIih  *ti<marh  by  pump  or  tube,  or  udmini*U*r  emetic*,  sue' 
tlir  hjpodttnaia  lolulbo  of  apomorphiue.  or  g!«u  by  Lha  noutti  uiuxtsml 
or  sulphate  of  sine. 

Qttfl  pl»mty  of  starch  dtftuad  Ld  Iran  water,  or  iu  ttM  form  of  » 
diltita  paste  ;  nr  give  uny  fariuaOHOUH  Hiibstanttu  whatever,  such  as 
arrowroot,  boiled  rico,  01  flour,  or  thin  gruel. 

Inhalation**  of  Ainyl  nitrite  have  boon  recommended. 

I'am  tuny  bo  relievod  by  morphine  or  opium. 

limn    TiMlm  hi  ti"  1  ■  1  -  ■« 

Labcrkuu  Skkim — CrTXUKK. 

ESmptj]  Rtomaab  bj  tube  n  pump,  and  waab  it  out  with  toa  or  coffee. 
01  sive  (aft  an  emetic)  n  hypodermic  done  of  apomorphine,  or  (bj 
mouth)  muatard  or   zinc  sulphate  ;  foIJow   up  this    treatment   by    «n 
enema,  or  a  brisk  purgative. 

Stimulants  may  bo  admin,.-:-  <    1.  tin    ^ ■ .  1 1 ■  -  t ■   ruey  lw  roused  by 
hot  or  cold  douche. 

I>am»asuw.—  See  Mobpuinb. 

L*URKL    Wi I  W       ITlM    PRU881C    AciO. 

I-eai>— Salt*  or. 

Empty  stomach  by  pump  or  tube,  or  administer  subcutaneouely  a  dose 
of  apoinarpMnp,  ■;  to  •%  drojw ;  or  give  by  the  mouth  a  aniphato  of  «rnc 
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or  miwtftrd  oraotic.  Follow  up  with  half  a  drachm  of  dilute  sulphuric 
acid,  ot  h:i)i  n  oa&M  of  magneeic  or  sodic  sulphate, 

Milk  nd  albuiuiiioiis  fluids  may  he  given. 

Allay  pain  with  opium  01  morphine.  Treat  colic  with  hot  fomen- 
tation!. 

\lr\iM\v  8APVXQNL — Sec  CoLOHitnrw, 

MekCURT,  Salts  or. — Sec  Comiobivr  SlwimatB. 

M  ■  >\-  OB  i'>0».— S*«  AOONITK. 

MiiRPMiNK— OnuM — Laudanum  an*?  praparattom  fa  which  tin  Ofiue 

Alkalou»h  pi rttfb I'liriafr. 

If  uikmi  by  tho  mouth,  kjyc  »t  onco  a  solution  of  potannium  penuan- 
gunatc  and  then  empty  tho  stomach,  but,  if  taken  by  liypoili-ruiir 
injection,  both  these  would  he  useless.  The  stomach  111  Dplun-poSMRling 
is  btet  relieved  by  the  pump  or  tube,  and  should  then  be  well  winin-d  .ml 
with  hot  coffee,  tearing  In  th«  orjjan  a  pint  or  more.  If  tho  stomach- 
pump  or  tube  is  not  at  hnnd,  a  largo  snbc.utnnoous  done  of  aponiorphlne 
f>iy  10  minims)  may  be  given,  i>r  mustard  or  sine  Sulphate,  but  there 
may  be  dilhoulty  in  obtaining  vomiting  from  any  omc-Ue. 

Attempt  to  rouse  the  patient  by  the  battery,  if  at  hand ;  by  fllpfl  ■  Ml 

;i  l-.w.  I.  :iml  l»;  ..h;t).iii-  I  n  nil  h<Hiks  fffi]  !>■  foil  ml  I.Iik  llKiial  iliivotion 
that  \uu  are  to  keep  walking  the  patient  about;  but  this  treatment  i» 
questionable,  and  likely  to  favour  the  toxic  action  of  morphine  on  the 
heart. 

Ammonia  may  be  applied  :»  the  nostril*. 

Hot  coffee  may  also  be  introduced  into  the  bowole  by  an  enema 
apparatus,  or  by  I  timpla  Ittba. 

Tlie  alternate  cold  and  hot  douche  to  tin*  head  is  good,  but  the  body 
1  uuM  lir  Kept  warm  with  hot  wrujrt. 

Small  subcutaneous  doecs  of  atropine  (cay  l-'JOth  of  a  grain)  may  bo 

■'nitMl   l.  ivil,    M'|..    fag  the  '!■>-■«  i-vry  twuntj  liiiiiN'.-r.   mikI  w  iti-hnifc;  th*< 
sJtOt 

B  necessary,  apply  artificial  respiration. 
[nhaktloQl  of  nitrite  of  amyl  have  been  used. 

Musoaiuxb. — See  Mushroom*. 

Mushrooms — Muscajuni — Poisonous  Fcwoi  Generally. 

Kniply  st-mnsch  by  stoin&cli-piiinp  Of  tube,  or  give  a  HiihruUiir.ui* 
doM  of  apomorpbine,  or  administer  by  the  mouth  either  mustard  or 
zinc  sulphate. 

Inject  as  soon  as  possible  a  subcutaneous  done  of  2  to  4  drops  of  the 
solution  of  atropine;  or,  after  the  stomach  hoe  been  emptied,  give  tincture 
of  belladonna  every  half  hour,  in  from  20  to  30-tnin.  doses. 


6gfl 


IK    ErTECPS  AM'    U>.  i :rr.TV  iN 


15  913- 


It  w  equally  important  V>  remove  the  remoiiw  of  the  fungi  from  the 
i;ii.    tn:«    .  .H,,i  I'm    ;ii.    pUtpOl  I  M  >•   Will  fO  /iv  ft  ■!■.•-.■  <i  EMtfll  oil  HMJ 

touMin  enema. 

Stimulants  may  Ik*  %\vin.     The  l*«iy  rthoiild  be  kept  mm 

Xkkmv — Sm  Diaium* 

Xicotikk — T-  Hurco. 

Unletsi   the   iftomach    Una   been    already   emptied    by    vomiting, 
stomach  pump  or  tube,  or  gtre  an  emetic  of  mustard  and  pleat? 
water. 

Inject  aiitxnitannously  a  email  doee  of  strychniue  (nay  J-2ftth  of  a  grain 
of  the  nitrate),  or  give  half  a  drachm  of  tincture  of  nux  romice. 

Stimulants,  ouch  as  brandy,  chloric  ether,  Are.,  nay  be  giren. 

Ke*ip  T.lit*  Wt<\y  wans,  but  the  cold  douche  may  ho  a 

head. 

Tannin  and  vegetable  infusion*  eo&aniag  tannin  may  alio  be  given, 

tut   it  U  questionable  if   they  arc  of   much   uac,  unlet*   any  remnant* 

i  ■    ii   tin-  vtotuiich. 

Keep  the  patient  lying  down  for  fear  of  fetal  ayucope. 

NlTRK— NlTRATK    OP    POTASH. 

Empty  tin-  stomach  tn  DedfeleJj  bj  thi    pump  or  tube,  or  pvr  ■ 
lafccvl  laaou  doei  d  ■pomorjil  faa  [frotn  to  8  diope),  en  aiaafaiaii    bj 

the  mouth  a  tnhlcApoonful  of  mustard,  m  ta  ruplo  -f  sulphate  of  zinc. 

1  lilui"  thj  poison,  ami  attempt  to  wain  it  eat  of  the  tyttein  by  giving 
plenty  of  water  or  mucilaginous  drinks. 

Lpprj  hot  fomentations  to  the  loin*,  and  keep  Uie  patient  an  warm 
poaiiblc, 

Stimulant*  that  arc  likely  to  incroojie  the  kidney  DOOgaBtJoa  IN  t*>  be 
avoided. 

inhaliitiona  of  nitrite  of  amyl  have  been  recommended. 

\,ikic    \.  |I».— S.'..  ACIOS,   Nf  INK-SAL. 

Hnarteon 

Km  ply  the  etomaoh  at  once  by  Mi«  stomach  pump  or  tube,  and  wa*h 

tin-  DTgSJP  out  with  plenty  of  warm    wntnp.    to   whirl  -ly 

little  spirit  limy  bo  added  ;  or  giro  emetics,  each  a*  zinc  sulphate 
mustard. 

Administer  stimulants,  either  by  the  stomach  tube,  an  an  enema,  or  by 
fttibcutaneoufl  Injection. 

Keep  up  tho  respiration  artificially,   if    n  .  ti«l  maintain 

heart'*  action  by  application  of  weak,  interrupted   shock*  to  the 
■■■  ■  i,  by  mean*  of  the  battery. 
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Kim:*:  the  pnli'Tit  by  Lh<  douche, 

Atropine  *ul»eiitaneouBiy  ha*  been  recommended. 

NrTROU*  Oxidb  Gas, 

The  t.rontiih'rir.  i-  tafl  HUB8  r^entially  at*  for  eMoron-nm  (tchit/t  mt>). 
iiiii  li.i'.i  'ii.-  i.f  oxygen  iiiil\  tin  ;.'i««l,  but  oxygen  i.*.  \n\  rarely  At  hand . 

Xux  Vomica.— 80c  Sthv cmmrB. 

Olbam>!uv. — Sot  DiquauVi 

Omnt    floe  Voraura 

OXAUO  AdD— BlBOXAlATB    OK   POTASH—  80DIC    OXALAVH. 

Unless  the  patient  has  already  vomited  freely,  empty  the  stomach  at 
OQH  1<\  onfiftfa  "!  zinc  sulphate  in1  mustard;  or  the  stomach-pump  or 
tube  limy,  in  moat  ensee,  lit*  used.  If  the  acid  haa  been  taken,  neutralise 
by  Chalk,  lime  water,  or,  bettor,  by  aaccharated  lime  water:   but  oo  M 

iirmunt    1 trail*'   l>v    mrhntmte  of  *od:i   or   all)  likiU,  for  till  iUcaIbm 

M.\.iliii>'.«  in-    .-Urfinely  |Hii.Hini0U8. 

Ai»i«t  elimination  by  the  kidnoya  by  giving  plenty  «f  water;  ftpplj 
hot  foULeuUtiOOl  to  the  loina. 

An  enema  may  be  piven,  if  OOOWWy,  to  empty  ilie  bowels  well 

Phosphorus. 

Empty  the  itORAAh  by  tube  (.1  pump,  and,  nl  fin-  BatQQ  lime,  BTUfe  the 

ofgan  out  with  iraks  to  which  ha*  been  adJt.'l  ;.  ili.H-l.ni  oi  French 
turpentine,  or  ^ivc  run-tie*.  Tin-  bc*t  emetic  for  phoiphotlU  ifl  said  to 
bo  sulpliate  of  copper,  4  or  ft  grains  dissolved  in  water,  and  given 
rvi'iy  tan  mfatrtM  until  vomiting  i<  produced. 

In  default  of  ftulphate  of  cupper,  then  siUphatc  of  zinc  OK  mustard. 

Give  J-drachm  doses  of  turpentine,  flatting  on  water  or  OB  imi.-il 
••w.  fv.M-v  lull  houi      [nbtlatfaHM  <>t  tazpantfoa  vapour,  Draco  diluted, 

AU-  ;tlMi  (if  MU'VII'it         Till!      Villi  li'  illl   illi'l     (iirllililli     t  II I  [><  Ii  U  1 1<  I  i'  I     I" 

be  of  no  avail.  Probably  the  turpentine  will  freely  purge  the  patient; 
but,  if  not,  the  bowel*  should  bo  opened  by  a  suitable  purgative,  Mich, 
u  1  bsttnoo,  as  magnesia  sulphate. 

Pal -■■  -ii*  urn    SmC&ubab  Bean. 

I'lCKUTOXIN  —  OOCODXTO     IxiUOUS. 

L'ec  stomach  pump  or  tube,  or  empty  stOO  'isual  emetics,  «./., 

mustard,  zine  sulphate,  or  apornorplrine,  «ubcutan*ouary. 

Chloral,  111  ih»M\-.  ^•i  fnun  It)  to  20  gnloVj  BUf  1*  given  every  half 
liuiir  to  allay  or  prevent  tctanun,  the  effect*  being,  of  course,  witched. 
For  the  same  purpose  bromide  of  potassium   Im*  been   recomiuuml*-^ 
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In  eerere  «'«w,  it  may  bo  coin1>inecl  with  choral.  1  drachm  of  the  broil 
with  SO  gttlM  Of  chloral. 

p&MAivm 

1Ih<  but  treatment  U  a  subcutaneous  doo*  of  atropine  (ay  l-60lh 
of  ■  grain)  or  tim-iur*  of  belladonna  by  the  m<  H  minim  dose*, 

lobeTapMtad  mq  Lva&lg  minute*  until  the  rnpib  dilate. 

P'>hmi.~  fiat  A:  k  u.tsa 

PMnsM  Aciii.* 

L"*e  stomach  pump  itr  tube,  or,  if  not  ot  hand,  on  emetic  of  nrualard 
«f  snlphateOtTzinc. 

If  the  bwtUnc  huitoppftd,  irv  artificial  respiration  and  wrak  tin 
to  the  heart. 

1-00 tli  .  ..]  atropine  autwnUaooualy  w  recommended  to  *«i*« 

Qtt  In  irt  1  .i.'Mon 

A  brandy  enema  may  1»   pr***  «>r  brandy  injected  under  the-  skin. 

Tho  budy  must  bo  kept  warm,  but  the  OOU  douche  may  be  rid  ran 
■  i  '  .  •;,   h.  .t<: 

Bun  «»p  Sobrbi — See  Oxauo  Aoiu. 

SaTOT, 

U  tin  [iiiiwut  ho*  not  already  emptied  the  itumncli  by  repeated  vortiil- 
ink.  Hid  the  throat  It  DOt  inllajned,  use  tin?  Btoiuach  puilip  OX  tube,  and 
w*ah  thr>  organ  OUl  Vftfa  ff*teT|  01  fift  l&J  O&l  <>f  the  UAUal  emetic*— 
-ii.  h  n»  mustard,  sulphate  of  sine,  or  ipecacuanha 

If  the  howrlf  h.ivo  Dot  acted  will,  rivs  b  doss  nf  castor  oil  ;  allay 
pain  with  small  dofien  of  morphine. 

Si-n.i  ai>.   -  8m  Dsqiwa 

fcS\AKK\    BlTB   OK. 

Suck  the*  wound,  and  apply  an  alkaline  solution  of  permanganate  of 
potash. 

*  J.  Koua,  considering  that  polawiuin  psTmaoguutU  ought,  theoretically,  to  act 
*»  a  chemical  antldoto  to  potassium  cyanide,  by  checking  tbo  paralysis  of  ths 
respiratory  centra  has  performed  some  experiment*.  Rabbits  were  shown  to  \m 
fnUllv  aflaOtad  in  »  few  minute*  by  001  trin.  uf  tin-  jitiittuii,  Kill  if,  Ml  liir  time  of 
IUhmalttntioll,  0*6  grm.  of  paniiiinganaifl  iliasoivsd  In  60  0.0,  -i  I  Laaf  *»■  aftto 
introduced  uito  the  itomach,  dote*  of  cyanide  up  to  O'l  grm.  Called  to  causa  dt*tli. 
Larger  <|iinntitioa  (0*S  grin.)  proved  faUl  undiir  similar  conditions,  but  tli«  actios  <4 
the  1 10 won  wai  much  delayed,  Successful  experiment*  wew  slso  twrfumxtl  with 
iQtWOQfl  Mjiiitiuns  o(  hydiutjauio  acid  coiitaiuinK  O'l  per  cent.  It  Is  suggested, 
tbSB  )<"",  i!i. it,  in  tasts  of  lynnidu  jioiwDitiii^;,  }  to  ft  lilrr  of  a  3  to  ft  |wr  cent. 
lOlattoa  of  permnngonnte  should  be  odminiuored  immediately  (Profta.  fhrvngh 
JVowe.  rem.,  ix.  £67). 
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In  severe  case**  of  eobru  poi.soninj:    and    •  •Mi.  .    <  uimii)     . 
makee,  deuth  threatening,  the  only  likely  moan*  of  saving  lif*  would 
In-  Mealing  at  one  ami  and  transfusing  blood  by  the  other. 

Ammonia  niny  be  given  by  the  mouth,  and  also  muelt. 

In  cobra  poisoning  and  venoms  which  kill  mainly  through  tin*  rospira 
d00|  t.)i»    hri'ii thing  nmxt  lx>  kept  up  artificially:  and,  -hould  then*    he 
1  if  the  limit    fuiliiij:,   wrak,  iii[.:mi|iti'.l  galvanic  xlnK-ki.    may    be 
applied  to  the  walls  of  the  chest. 

Laeerdar  plan  of  injecting  permanganate  of  potash  under  the  skin 
i*  not  ulout)  uselcwa  but  DdiehioTDIU,  f*>r  it  hike*  up  time  which  might  be 
wore  valuably  employed. 

Soda  CaBHMI, — 8ofl  Alkm.ikel 

Boa  wise  —  Soi.am  m     li      -.MMiA— Urnim    Bum — Woonr     Xiorr- 
BOUUML— The  same  treatment  aa  for  Atii'I-im:  (tfAfaft  **). 

-  u:.uion"ii'm. — The  ?amo  treatment  as  fa  Atropink. 

si  Ki.i'iuxTijc.— See  DiarrAUs, 

Ntrvciimmc—  Brucink— Nex  Vomica, 

Kinp\v  the  -lomnrli  jih  quickly  a*  possible  by  an  emetic  of  muHt&nl,  or 
zinc  sulphate,  oi  fcrj  1  bypodcmuSc  solution  of  apomorphine  (4  drop*). 

The.  stomach  pump  or  ttlbe  inadiuiaaiUo ;  for,  if  tetanus  ie  present,  it 
CADBOl  I"*  MJplM  ;  or,  if  aIwhiiI,  it.  [g  IikoIv  I"  UColtfl  :i  MM 

Pincfl  patient  at  QDflfl  lindtf  chlciroform  or  ether,  and  kftftp  tip  a  Mntifl 
DUOOAI  for.-cvcral  hours,  if  necessary. 

Darken  the  room,  sliflo  all  noise;  if  in  u  town,  und  opportunity   pit 

llllt,    hav.i   -traiv   f.f    j-r  it    pliu'iHJ    ,il    i.n.-.     i>.  !     m      '  li .-    li  -hi    ,     [1.   .1.    11I1  h    i  .   ; 

If  the  spoaiua  threaten  the  rc.-»pirutiou,  artificial  respiration  10 
ih.-oluiely  nrc. ■  ■i-.-iry  :  ami.  In  fneditnto  this,  ft  WOOld  I"'  .;">■!  i.'i  il.|.-.  in  .-. 
dangerous  easp,  to  perform  tracheotomy,  of  cmirte  under  ehlorofonn. 

Cldoral  nmj  be  •  u<n  1  t  1  plm-i-  wf  i-liN  mfoi  u,  nit  the  hitter  i*  bftitj 
the  dose  of  chloral  mould  be,  nt  lco.it,  half  n  drachm,  end  if  no  effect  ie 
produced  in  half  en  hour,  then  doeos  of  20  grains  should  bs  given  at 
intervals  ot  •■  i|i.:.tiri-  nf  in  hour 

If  iieithec  (hlnrofomi  noi  chloral  is  at  hand,  the  juice  hum  .1  recently- 
OOkcd  pipe  may  be  diffnaed  in  a  little  water  and  ft  few  drops  injected 
•mhcutenoounly,  und  tho  offect  watched.  If  there  ia  a  marked  improve- 
ment the  treittment  niny  be  pOfBSVefod  in. 

Bromide  of  potassium  in  combination  with  chloral  has  been  recom- 
mended. 

Nitrite  of  amyl  inhalations  are  said  to  Iwi  of  use. 

Curarine  in  a  mbontanflOUl  dose  of  one-third  of  a  grain  i»  aRU^s?*^"**- 

so  far  that  it  paralyse*  the  voluntary  muscles. 


TOO  FOMONS:  TIIBIR    DM  niinvrmN  [§  ■ 

Soxnivaic  Aem—Soe  Acikv  IfBBUU 

Tartah   F.vrrir. — Bm  Amivoky. 

Taktakk'   Arm — TVir  »ran  T.riMtmrnt  M  0DI  '  »xai.k-  Ai.it*  (cAkA  tee). 

Tunny, — Sa«  DKauxa 

Toiuuoo.     See  NicOTM. 

T;  irnnan 

Kniply  Dtoniatk  by  tube  or  pump,  or  administer  the  usual  OBtf 
cueli  M  mustard,  or  sulphate  of  zinc,  or  ipecacuanha,  or gtvo  mi 

niu\ally  3nr+  drop*  of  tJn«  ►■  tuttOD  t>i  tponorpUnff 

If  purging  i«  not  already  prem-nt,  empty  tlnv  tome]  by  Duma;  give 
plenty  of  imlor  ami  demulcent  drink*  to  lid  ataou  hliOB  by  kidn 
Apply  hot  fomentations  to  the  loin*. 
Allay  | miii  with  opium  or  morphuie. 

\  BKATIUX* 

Kmpty  the  Stomach  by  tin*  tube   >i  pump,  -i    ■    -        -     06   il  Qu 
emetic* — such  o»  mustard,  or  zinc  Bulphatc.  at  i|>ccncunnha. 
Ci  ring  dovBi 

Stiiuulauts  mny  be  administered. 
An  aoana  of  hot  nnflta  has  toon  rorommend- d 
Keep  the  body  waiiu  with  \u\tp.\  ho4  hi  fflkofes,  &c. 

Wuitk  PnaomraxE — The  same  in   ■  neni  na far CoHxosiva Sobubutk. 

Wash*  liaae,  Hoaxer* — Btnra  or. 

Au  onion  m  | IkttJj   ippfie  I  M  the  par*  stung  Ua  favourite  popular 

remedy  .  hut  ammonia  b  batter, 

Extract  the  sting,  if  it  irnmn*  :n  iln   wound, 
Giva  stimulants,  if  necessary. 

Thn  only  aalt  likely  to  cause  |x>uoqolu  hymptom*  is  tiio  chloride, 
which  i*  used  in  the  art*,  and  is  thn  aaLivc  principle)  of  BPTPflttfr  dis- 
infecting fin&L 

Stomach  pump  or  tube  madmiaaible.  Give  plenty  of  water,  in  vfckk 
carbonate  of  soda  in  dfinolTi  i\  >  r,  if  that  is  not  at  hand,  carboiwt**  of 
potash. 

Eggs  and  milk  should  also  he  given. 

Solution*  of  tannin,  strong  tea,  and  the  like,  also,  to  son 
neutralise  the  poison, 

"I'll"  p.un    n  the  abdomen  is  to  bo  allayed  in  toe  u«uid  way— by  ho 
fomentations  ami  amidl  frequent  oW*  ..(  morpliinn  or  opium. 


§9>4J 


\1TEND1X:   DOMESTIC   Ml. Ml 


701 


DOMESTIC  KKAPV  REMEDIES  VOR  POISONING. 

§914.  Lurp:  Imi.^-lmMts  murv  ■  -l"'' '  '■'>'  thi»M>  in  which  DO  IN 
|>os*cmc*  any  special  mcdicil  knowladgo,  would  do  well  to  furnish  an 
antidote  cupneuau,  for  u«o  in  cum  of  eraortfency.     Thll  OUpboad 

(1.)  The  Multiple  Atituiolt,  which  consist*  of  saturated  solution  of 
tmlpliato  of  iron  100  parts,  water  800,  inngnwii  o>,  animal  charcoal  M 
parte.  It  is  best  to  havfl  the  mlmal  'lurcoal  and  uiagmvo.i  adxad 
together  in  the  dry  «UU  and  kept  in  a  woll-corkod  bottle  ;  when  ir<|"iir.i 
for  iwe,  the  *«\tu  rated  solution  of  «ulphato  of  iron  i»  inix. -i  with  flight 
ttSMB  its  bulk  of  water,  and  the  mixture  of  eliur.  ldcd 

with  constant  stirring.     The   multiple  autiilutts  way  \v  y'wvti  in   win- 
idosfiul  doses,  frequently  repeated,  fa   poSlonlDg  by  ftUflnfOj  dxtC,  "puun, 

■  ll-ll:  '  I'liriltl  i  ;     it  H   "]    i,..    .:      ■    ■■  ■    on  I  n^, 

or  in  powoninR  by  thf  caustic  nlkftlif*  or  antimony. 

<£)  Galcirud  ATajUJItfli  for  use  in  nfrltwifng  hv 

(3.)  Fretuch  HHJwIflUj  for  poMoninR  by  phonphoru*. 

(4)   PnwdiM-i'd  i|H?t'iifnianliu    in  n   well-corked    bottla;  the  bottle  DOB 
taining  a  small  ptU*boi  wlm.li  Ei  eat  down,  bo  that  when  full  tteoutaim 
30  grain* — tb<    p»pi  i  <loee  ns   en  emetic.     A  similar   email  supply  of 
sulphate  oi  /iiir  may  iU..  '•  |>i*n'.i.i,  i 

(tj.)  A  tin  of  mastoid. 

(6.)  A  bottle  of  vinegar. 

If,  thin,  |.i-.u-i.1i»i|  with   <nrli  a  -uppiv,  any  member  i*  known  to  havr 
t.ikfii  jkji>oii    mil  vi-t  tlic  p'ri-.-  |NiiM>n  is  nni   i.n.irtT..  i  vr  ;i  sulphate 
of  zinc  or  ipecucuaxiliu  emetic,  niul  follow  it  up  by  tin    multiple  anti 
dote,  which  is  in  itself  not  poisonous. 

H  I'HdM'HfiKi  -Im  ."in  taken,  then  gJw  (he  French  turpentine  as 
dtmcUtd  uml'-i  rinMphurua  (p.  097), 

If  Aowa,  neutralise  by  the  calciiied  magnesia  (*co  Adda,  linfml, 
p.  6*7). 

If  AuLAiitaa,  neutralise  with  vinegar  (aee  Alknlies,  p.  688). 
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